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IHNOACHUTEJIBHASA 3AIIMCKA

Mporpamma no yye6Homy npeamety “Buonorus” (ganee - 6uonorusa) Ha
YPOBHE CpefHero obulero obpasoBaHus pa3pabotaHa Ha OocHoBe defepasibHOro
3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpasoBaHun B Poccuiickoin deepaummy,
®roC COO, KoHuenuuu npernofasaHus y4yebHOro npegmeTta «buonorua» wu
OCHOBHbIX NONOXeHWI (hefiepasibHOM paboyeil Nporpammbl BOCMUTaHWUS.

YuebHblin npeaMeT «buonorus» yrny6néHHoOro ypoBHs usydeHus (10-11
Knaccobl) SBNSAETCA OLHUM U3 KOMMOHEHTOB NpPeAMeTHOW 06/1acT «ECTeCTBEHHO-
HayyHble npeameTbl». CornacHo nonoxeHnam @rocC COO npodubHble
y4yebHble NpeAMeTbl, U3yvyaeMble Ha Yrny6n1eHHOM YPOBHe, ABMSKOTCA CNOCOO0M
anddpepeHumMaumMm 0byyYyeHUss Ha YpPOBHe CpefHero o6uiero o6pa3oBaHUA U
Npu3BaHbl 06ecneynTb NPeeMCTBEHHOCTb MeXAYy OCHOBHbIM O0OLWMM, CpefHUM
06LLMM, CpefHUM NPOogecCUOoHaIbHBIM 1 BbICLUMM 06pa3oBaHneM. B TO e Bpems
KaXAbld M3 3TUX Y4eOHbIX MPeAMETOB [AO/DKEH ObiTb OPWMEHTUPOBaH Ha
MPUOPUTETHOE peLleHne 06pa3oBaTe/ibHbIX, BOCMUTATE/IbHLIX U Pa3BUBAIOLLMX
3aflay, CBSI3aHHbIX C MNpPOQOpMeHTaUMer 0byYatoLWMXCa U CTUMY/IMPOBAHMEM
NHTEepeca K KOHKPETHOM 06/1acTN HayYHOro 3HaHWsl, CBA3aHHOIO0 C GMOMOrueNn,
MeVLMHON, 3KOIOTUed, NCUXOIOTUE, CNOPTOM U BOEHHbLIM [e/10M.

Mporpamma no ydebHomy npeamety “Buonorva™ gaét npeacraBfieHne o
Luenn n 3afgadax M3ydeHus y4yebHOro npeameta «buonorms» Ha yrny6néHHOM
YPOBHE, ornpefenseT 0bs3arenbHoe (MHBapMaHTHOE) NPeAMETHOe CofepXXaHue, ero
CTPYKTYpMpOBaHMe MO pasfdenaMm W Temam, pacrpefesnieHne Mo  Kraccam,
PEKOMEHAYeT MOCnefoBaTe/IbHOCTb M3Y4YeHMsi y4ebHOro martepuana ¢ Y4YETOoM
MeXMNpPeaMETHbIX W BHYTPUMNPEAMETHbIX CBA3ei, NIOTMKU y4yebHOro npolecca,
BO3pPacTHbIX 0COGEHHOCTeN obydvarowmxcs. B nporpamme no  6uonormu
peann3oBaH MNPUHUMUMN MNPEEMCTBEHHOCTU C M3y4YeHWEeM OMONOrMN Ha YPOBHE
OCHOBHOIO  06Llero o6bpasoBaHudA, OGrarogapsa 4Yemy MpPOCMaTPUBAETCA
Hanpae/EHHOCTb Ha  Mocnefytollee  pasBuTMe  BUMONOTMYECKUX  3HaHWA,
OPUEHTMPOBAHHbLIX Ha (OpMMPOBaHME eCTECTBEHHO-HAy4YHOro MUPOBO33PEHNUS,
3KONOrMYECKOro MbIW/eHNs, NpeACcTaB/ieHUin 0 3[40p0OBOM 06pase >KM3HWU, Ha
BOCNUTaHME O6EpPEXXHOro OTHOLLEHWA K OKpYXKatolein npupogHoin cpepe. B
nporpaMme Mo GMONMOTMN TakXKe MoKasaHbl BO3MOXHOCTM Y4YeGHOro npegmeTa
«bronorns» B peanusauum  TpedoBaHmin PrOC COO K nnaHMpyembiM
NMYHOCTHbIM, MeTanpegMeTHbIM W MPeAMETHbIM pe3ynbTataMm 00y4vyeHus U B
(hopMMpOBaHMM  OCHOBHbIX BWAOB  Y4eOHO-MO3HABaTe/lbHOW  AeATEe/IbHOCTY
0byyaloLmMxca Mo OCBOEHWUIO COAepXKaHWs OMOoMorMyeckoro 06pasoBaHMA Ha
YPOBHEe CpefHero 06Lero obpasoBaHus.

YuebHblin npeameT «bronorus» Ha ypoBHe CpedHero obuiero o6pasoBaHuUs
3aBepliaeT 6uonornyeckoe o6pasoBaHMe B LUKOME M OPUEHTMPOBAH Ha



paclimpeHre n yrnybneHne 3HaHUn 06yYarOLUMXCA O XXMBOW MPMPoAe, OCHOBaX
MONEKYNAPHOM WU KNETOYHOM 6uonorun, amoepuonorum n 6uonorun passuTus,
reHeTVKW, CeNleKunmn, GMOTEXHOOMNI, 3BOIFOLMOHHOTO YHEHNSA 1 3KONIOTUN.

N3yyeHne yuebHoro npegmeta «buonormsi» Ha yrny6reHHOM YpPOBHe
OPMEHTMPOBAHO Ha MOArOTOBKY O00y4YaloWMXCA K MOCNefYoLWeMy MOoyYeHNIO
buonornyeckoro  obpasoBaHMs B BY3aX U OpraHusaumsax — CpefiHero
npoeccnoHanbHOro obpasosaHusi. OCHOBY ero Cofep>kaHns COCTaB/seT cucTema
OMONOrMYECKUX  3HAHWA,  MOJMYYEHHbIX NPU  U3yYeHUM  0ByYaroLLUMUCH
COOTBETCTBYIOLLMX CUCTEMATUYECKUX Pa3fesioB GMOMOrMM Ha YpOBHe OCHOBHOIO
obllero obpasosaHusa, B 10-11 Kniaccax 3TW 3HaHWA MONyYaroT pasBuTMe. Tak,
pacluvpeHbl 1 yrnybneHbl GMOMOTMYECKMe 3HaHMS O PacCTeHUAX, >KMBOTHBIX,
rpnbax, 6akTepusix, OpraHuM3Me YesioBeka, OOLMX 3aKOHOMEPHOCTAX >KU3HMU,
[0MOJTHUTENbHO BKKOYEHbI 6UONOrMYecKne CBefeHNs NPUKIaAHOro 1 NoMCKOBOIo
XapaKTepa, KOTOpble MOXHO WUCMO0/Ib30BaTb KaK OPUEHTMPbI 415 MOC/efyHoLEero
Bblbopa npodeccun. Bo3moXHa Takke MHTerpaums O6MONOrMYecKUX 3HaHWUW C
COOTBETCTBYIOLWMMN 3HAHUAMMU, MONYUYEHHbIMW 00y4YatoWMMMNCA MPU N3YUYeHUN
(hU3MKK, XUMUK, reorpaun N maTeMaTUKN.

CTpyKTypa nporpaMmMbl Mo Yy4debHOMy npeameTy “Buonorna” oTpaxaet
CUCTEMHO-YPOBHEBbLIA W 3BOMOLMOHHBIA  MOAXOAbl K M3yYeHUIO 6uonoruu.
CornacHo um, n3y4aroTcs CBONCTBA N 3aKOHOMEPHOCTM, XapaKTepHble A1 XKMBbIX
CUCTEM Pa3HOro YPOBHSA OpraHun3sauumn, 3BONHOLUN OPraHNYeckoro Mvupa Ha 3emse,
COXpaHeHMs OMONOrMYecKoro pasHoobpasnsa nnaHetol. Tak, B 10 Knacce
M3y4atoTCs OCHOBbI MOJIEKYNIAPHOM W KNIETOYHOW 6Guonornmn, amépuonorum wu
OMonornm pasBuUTUSA, FeHETUKN U Cenekuum, BUOTEXHONOMMN U CUHTETUYECKOM
oronornn, akTyam3npyroTCca 3HaHWS 00y4YatoLMXCA NO 60TaHMKe, 30071071,
aHatomuu, usnonorum denoseka. B 11 knacce M3y4yarOTCA 3BOOLMOHHOE
yuyeHue, OCHOBbI 3KO/IOrUM 1 yyYeHue 0 buocgepe.

YuebHblin  npegMeT  «buonorms»  npu3BaH  06ecnevynMTb  OCBOEHME
06yyvatoLLMMmMCs BUONOrNYECKMNX TEOPUIA N 3aKOHOB, MAEW, MPUHLAMNOB U Npasuil,
NeXalmx B OCHOBe COBPEMEHHOI eCTeCTBEHHO-HaYy4YHO KapTUHbI M1Pa, 3HaHWI 0
CTPOEHMKN, MHOroobpasMm U OCOBEHHOCTSAX KIETKW, OpraHuama, nonynsyum,
OMOLIEHO03a, 3KOCUCTEMbI, O BbIAAIOLLMXCA HAYYHbIX OAOCTVKEHWUAX, COBPEMEHHbIX
nccnefoBaHNAX B 61oN0rMn, NPUKNaAHbIX acnekTax 61monormyeckux 3HaHuin. 4ns
pasBUTUS M MOAAEPXaHUA MHTepeca 00y4aroLMxXcs K OMONMorMn Hapsigy co
3HaUYNTE/IbHLIM 00BLEMOM TEOPETUYECKOrO MaTepriania B COAEPXKaHUU MporpaMmbl
Nno 6ronorMn NPesycMOTPeHO 3HAKOMCTBO C MCTOPWEN CTaHOB/IEHUS U Pa3BUTUA
TOW WM WHOM 06/11acT 6MOoNOrMK, BKNALOM OTEYECTBEHHbIX W 3apyOexXHbIX
YUYEHbIX B PELLEHNE BAXXHENLLNX BUONOTrMYECKUX M 3KOTOMMYECKUX MPoo6em.



Llenb n3yyeHuns yuyebHoro npeameTa «bronorus» Ha yrny6néHHoM ypoBHe —
OBNafeHVe  0by4yaloLMMUCA  3HAHUAMWM O  CTPYKTYPHO-(YHKLUMOHA/IbHOM
OpraHM3auynMm >KMBbIX CUCTEM Pa3HOro paHra W MpuobpeTeHNE  YMEHWI
MCNONb30BaTh 3TU 3HaHWA B (DOPMUPOBAHUN MHTepeca K onpefenéHHON 061acTu
NPoeccUoHaNbHON AeATeNIbHOCTW, CBA3aHHOW C OWMONorvein, unm K BblGOpy
y4eOHOro 3aBefieHns ANA NPOAC/HKEHNS BMONOrMYeCKOro 06pa3oBaHus.

[locTvKeHne Uenn  u3ydeHust yyeBHOro npeameta «buonorus»  Ha
yrny6néHHOM ypoBHe 06ecrneynBaeTCsa peLleHneM CreayroLmx 3aaay:

OCBOEHWe 06y4YaloLMMMCA CUCTEMbI BUOOTMYECKNX 3HAHWIA: 06 OCHOBHbIX
OMONOrMYECKMX TEOPUAX, KOHLEMUUAX, rmnoTesax, 3aKoHaX, 3aKOHOMEPHOCTSAX U
npasuiax, COCTaBNAIOLLMX COBPEMEHHYIO eCTECTBEHHO-HaYYHY0 KapTUHY MUpa; 0
CTPOEHMUN, MHOroobpasum u OCOBEHHOCTAX OMONIOTUYECKUX CcuUcTeM (K/eTKa,
opraHu3m, nonynsauus, sua, 6uoreoueHos, brocgepa); 0 BblAALWMNXCA OTKPbITUAX
1 COBPEMEHHbIX UCCNef0BaHUAX B BUonoruu;

O3HaKOM/IeHMEe 00y4aloLMXCS C MeToAaMu MO3HaHMS XKMBOM NPMPOAbI:
nccneaoBaTeNnbCKMMM - MeTofaMn  OMOMOrMYECKUX  HayK  (MOMEKYNSIPHOW U
KNETOYHOW 6uonorum, 3amoepuonormm un OUONOTUN  PasBUTUSA, TEHETUKN U
cenekumn, OMOTEXHONOMMM W CUHTETUYECKOWM OMOMornM, NaseoHTONornu,
3KONOrMm);  MeTofamm  CamMOCTOSITENIbHOrO  NPOBefeHNs  BGUMONOrMYeCKmX
nuccnefoBaHu B nabopatopum M B npupoge (HabnwogeHwe, U3MepeHue,
3KCNEepPUMEHT, MOAE/IMPOBaHNe);

OBNafieHVe  06yvaloWMMNUCS  YMEHWUAMMW:  CaMOCTOSTE/IbBHO  HaxXOAMTb,
aHaM3MpoBaTb M MCMOMb30BaTb OGMOMOMMYECKYHO MH(hOpPMaLMIO; NOMb30BaTLCA
OMONOTMYECKON TEPMUHONOIMEN U CUMBOSIMKON; YCTaHaBNMBaTb CBSA3b MeXAay
pasBuTMeM OMONOrMM U COLMANIbHO-3KOHOMUYECKUMIN M 3KOMIOMMYECKMMMA
npo6semMamMn 4YenoBeyecTBa; OLEHMBATb MOCNEACTBUS CBOEW [eATe/IbHOCTM M0
OTHOLUEHMNIO K OKpY)KaroLlel MpupoaHON cpefe, COOGCTBEHHOMY 3[0POBbH U
3[0POBbI0  OKpY)KaloLWmMX fofder; 060CHOBbIBaTb M co6M04aTh  Mepbl
NPOMNAKTUKN UHDEKLMOHHBIX 3a00/1eBaHWIA, NpaBuia NoBeAeHNsI B NPUPoae U
obecreyeHns 6e30MacHOCTN COOCTBEHHOW >XM3HEAEATeNIbHOCTM B Ype3BblyaliHbIX
CUTyauusxX MpUPOAHOr0O W TEXHOFEHHOrO  XapakTepa, XapaKTepu3oBaTb
COBPEMEHHbIE Hay4YHble OTKPbITUSA B 06/1aCTK Buonoruu;

pasBuTME Y 00YYaIOLLUMXCA UHTENNEKTYaNIbHbBIX 1 TBOPYECKUX CMOCOBHOCTEN
B MpoLecce 3HAaKOMCTBA C BblAAOWMMUCA OTKPbITUAMW U COBPEMEHHBLIMM
NCCnefoBaHNAMM B OGMOMOTUK, pellaeMbiMK eto  npobiemMamu, METOLO/IOTNEN
OMON0rNyYecKoro nccnefoBaHuns, NpoBeAeHUs 3KCMEPUMEHTa/IbHbIX
nccnefoBaHni, peLleHns 6MoNormyeckmxX 3agad, MoAennmpoBaHna G1oNorMyYecKnx
06BEKTOB U MPOLECCOB;



BOCMMUTaHMe y 06y4YatoLMXca LeHHOCTHOro OTHOLUEHWS K YKMBOW NPUpPoje B
LIe/IOM U K OTAe/IbHbIM €€ 06beKTam W1 ABMEHMSAM; (DOPMUPOBAaHME 3KOMOMMYECKOMN,
reHeTMYeCKOM TrpamMOTHOCTKW, 00LWei KynbTypbl MOBEAEeHVUS B NPUPOAE;
MHTerpauum ecTeCTBEHHO-HayYHbIX 3HaHWIA;

npuobpeTeHre  0Oy4YalOWMMNCA  KOMMETEHTHOCTM B pauuOHa/IbHOM
MpUpPoLONob30BaHUN (COBMOAEHNe MNpaBua MOBEAEHUA B MPUPOLE, OXpaHbl
BUOB, 3KOCUCTEM, G1OCHEpPbI), COXpaHEHUN COOCTBEHHOIO 3[40POBLA 1 3[10POBbS
OKpyXawowmx noge  (cobnogeHns  mep  NpoUNakTUKM - 3aboneBaHUi,
obecrieyeHne 6e30MaCHOCTU >KMU3HEAEATENbHOCTM B Upe3BblyaliHbIX CUTYaLMsX
MPUPOLHOTO W  TEXHOTEHHOr0  XapakTepa) Ha OCHOBE  WCMO/Ib30BaHUA
OMONOrNYECKMX 3HAHWNIA Y YMEHWIA B MOBCEAHEBHOMN XN3HN;

co3faHMe  YCNoBMMA AN OCO3HAHHOrO  Bblbopa  O6yuvatoLMMMUCA
NHANBUAYa/IbHOM 06pa3oBaTe/ibHOiA TpaekTopuu, CNoco6CTBYHOLLEN
nocnegyroLleMy npodeccMoHaibHOMY CaMOOMNpPeaeieHNto, B COOTBETCTBUM C
NHAVBUAYA/TbHBIMW UHTEPEecaMM 1 MOTPEBHOCTAMM pervoHa.

O6ulee YMCIO YacoB, OTBEAEHHbIX Ha M3y4YeHne 6Monornm Ha yriybneHHOM
YPOBHE cpeAHero obuiero obpasosaHus, coctasnseT 204 vaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 knacce — 102 yaca (3 yaca B Heento).

OT60p OpraHM3auMOoHHbIX (hopM, METOAOB N CPeAcTB 00y4veHMs 6Uooru
OCYLLECTB/IAETCA C YYETOM CreyninuKn ero cogepXkaHus M HanpaeneHHOCTU Ha
MPOAO/MHKEHNE  OMOMOrMYEeCKOro 06pa3oBaHWA B OpraHu3aumsax  CpefHero
NpodecCnoHanbHOro 1 BbICLLEro 06pa3oBaHus.

Ob6sa3aTe/IbHbIM YCN0BMEM MPU 06yYeHUN G1onornm Ha yrny6néHHOM YpOBHE
ABNAETCA MpPOBeAeHMe N1abopaTopHbIX U MPaKTUYeCKMx paboT. Takxke ydyacTue
06yyatoLLMXCA B BbIMOMHEHUN NPOEKTHLIX U Y4YeBHO-MCCeaoBaTe/IbCKUX paboT,
TemaTMkKa KOTOpbIX OMPedensieTcd  yymTeseM Ha OCHOBE  UMEOLLMXCS
MaTepnasibHO-TEXHUYECKMX PECYPCOB N MECTHbLIX MPUPOAHbIX YC/TOBUIA.



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

Cofiep)XaHune nporpaMmbl, BblAeNleHHOe kypcusom, HE BXOAWUT B TMPOBEPKY
rocylapctBeHHou utorosoi attectauum (FAA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas 6MOMOrMa — KOMMJIEKCHAsA Hayka. Kpatkas uCcTopus pasBUTUS
ouonorun. bruonornyeckme Haykm n nsydyaemble UMK NPo6siembl. PyHAAMEHTASIbHbIE,
NPUKNagHbIe N MONCKOBbIE HAYUHbIE UCCNef0BaHNSA B OUOMOTUN,

3HayeHne 6wonorMM B (HOPMUPOBAHUM COBPEMEHHON ECTECTBEHHO-HAYUHOW
KapTuUHbl Mupa. [podeccun, cBA3aHHble C OMONMOrMein. 3HadyeHue 6Guonorum B
NPaKTUYeCKOW  [eATe/IbHOCTM  YefioBeka:  MefuuuHe,  CeflbCKOM  XO3SICTBE,
MPOMbILL/IEHHOCTM, OXpaHe NPUPOARbI.

JlemoHCcTpauumn

MopTpeTbl: ApuctoTtenb, TeodpacT, K. JlIuHHel, XK. b. Mamapk, Y. [apsuH, Y.
apseit, . MeHgenb, B. V. BepHaackuin, L. . Masnos, L. . MeuyHukos, H. W.
Basunos, H. B. Tumocees-Pecosckuid, k. YoTtcoH, ®. Kpuk, A. K. benses.

Tabnuubl M cxembl: «CBA3b OMOMOTMM C  APYrMMM  HaykKamu», «CucTema
OMONOrMYECKUX HayK».

Tema 2. 7)KuBble cucTeMbl U UX U3yYE€HHUE

XKuBble cucTeMbl Kak NpeaMeT u3yyeHus ouonornn. CBOMCTBA XMBbIX CUCTEM:
eIMHCTBO XUMWYECKOro CcOocTaBa, AUCKPETHOCTb W LENOCTHOCTb, C/IOXKHOCTb U
YMopsa04eHHOCTb CTPYKTYpPbI, OTKPbITOCTb, CAMOOPraHn3aLms, CaMoBOCNpPOn3BeaeHMe,
Pas3ApaXXnUMOCTb, M3MEHUMBOCTb, POCT U pPasBUTHE.

YPOBHM OpraHu3aumm XmBbIX CUCTEM: MOJEKYNAPHbIA, KNETOUHBIA, TKaHeBbIN,
OpraHu3MeHHbIi1, MonynALMOHHO-BNLOBOM, 3KOCUCTEMHbIA (BMOreoLeHOTUYECKIIN),
6rocepHbIit. Tpouecckl, Npomcxoasiwme B XUBbIX cucteMax. OCHOBHblE MPU3HAKW
XMBOro. XXM3Hb Kak (popma CyLlecTBOBaHUS martepuu. Hayku, mayyatouime >KuBble
CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHu3aumm.

N3yuyeHne >XMBbIX cucTeM. MeTogbl 6Guonornyeckon Hayku. HabnwogeHue,
N3MEPEHMEe, IKCMEPUMEHT, CUCTeMaTu3aums, MeTaaHaius. FOHATME O 3aBUCKMMON U
He3aBMCKMMOW nepemeHHOW. lMnaHWpoBaHMe 3KcnepuMeHTa. lMocTaHoBKa M MpoBepka
runote3. Hynesad runotesa. NoHATME BbLIGOPKM M €€ [OCTOBEPHOCTb. Pa3bpoc B
OM0/I0rMYeCKMX AaHHbIX. OLeHKa LOCTOBEPHOCTM NOTYHYEeHHbIX Pe3y/bTatoB. MpuymnHbI
NCKaXKEHWNA pe3ynbTaToB 3KCrepumeHTa. MoHATME CTaTUCTUYECKOTO TecTa.

JdeMoHcTpanuu

Tabnuubl N cxembl: «OCHOBHbIE MPU3HAKN XU3HW», «BNONOrMYecKne CUCTEMbI»,
«CBOMCTBA YXMBOW MaTepumn», «YPOBHU OpraHu3aummn >XXMBOW Mpupogbl», «CTpoeHue
XWBOTHON KNETKU», «TKaHW >XMBOTHbIX», «CUCTEMbl OpPraHoOB Yef0BEYECKOro
opraHm3ma», «broreoLieHo3», «brnoctepa», «MeTo/bl U3yYeHNS XXMBOI MPUPO/bI».



O6opyfoBaHue: nabopaTopHoe 060pyAOBaHWe AN MPOBeAeHUs HabM4eHN,
N3MePEHNIA, 3KCMIEPUMEHTOB.

IIpakTuyeckass padora «/ICNoONb30BaHNE Pa3INYHbLIX METOLOB MPU U3YYEHUN
XXWBbIX CUCTEM>.,

Tema 3. buosiorusi KJieTku

Knetka — CTPYKTYPHO-(PYHKUMOHaIbHAA efnHMLA XXMBOro. VICTopns OTKPbITUSA
KneTku. Pabotel P. N'yka, A. JleBeHryka. KnetouHas Teopus (T. LLBaHH, M. LLneigeH,
P. BupxoB). OCHOBHbIE NOMOXEHWUA COBPEMEHHOI KIETOUHON TEOPUMU,

MeTozbl MONEKYNIAPHOA N KNETOYHON GMONOrMK: MUKPOCKOMMSA, XpoMaTorpadus,
anekTpodopes, MeTod MeyeHbIX aTtomoB, AUPdepeHLManbHOe LeHTPUQYrmposaHue,
KYNbTUBUPOBaHNE KNETOK. [M3yuenue @uxcuposaunnvlx Kiemok. NEKTPOHHaA
MUKpocKonnsa. Koungokanvnas mukpockonus. Bumanvhoe (npudsicusneHnoe) usyueHue
KJ1emok.

JdemoHcTpanuu

MopTpeTol: P. I'yk, A. NleBeHryk, T. LLIsaHH, M. LLnegeH, P. Bupxos, K. M. bap.

Tabnuubl N cxembl: «CBETOBON MWKPOCKOM», «NEKTPOHHbIA MUKPOCKOM»,
«/cTopuma pa3BUTMA METOL0B MUKPOCKOM.

O6opyaoBaHMe:  CBETOBOM  MUKPOCKOMN,  MUKponpenapaTbl  PacTUTENbHbIX,
YXMBOTHbIX U 6aKTepUasibHbIX K/IETOK.

IpakTuueckass  padora  «l/3yyeHMe  METOAOB  KNETOYHON  BUONornm
(xpomatorpadus, anektTpodopes, ApdepeHunansHoe LeHTpUgyrmuposaHue, MNLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMNYECKUIA cocTaB KNEeTKN. Makpo-, MUKPO- U YNbTPaMUKPO3NeMEHTbI. Boga u
€€ poSib Kak pacTBOPUTENA, peareHTa, yyacTMe B CTPYKTYPUPOBaHWUM KIETKW,
TennoperynaumMn. MuHepasbHble BeLLecTBa KIeTKW, UX 6uonorunyeckas posb. Posb
KaTWMOHOB N aHWOHOB B K/IETKE.

OpraHuyeckne BellecTBa KNeTkW. buonornyeckue  nonvmepbl.  benku.
AMWHOKUCNOTHBLIN cocTaB 6enikoB. CTPYKTypbl 6e/koBOM Mosekynbl. [epBuyHas
CTPYKTYpa 6esika, NnenTuaHasa ceasb. BTopnyHas, TpeTnyHas, YeTBEPTUYHAA CTPYKTYpbI.
HeHatypaunsa. CoitcTBa 6enkoB. Knaccudmkaums 6enkoB. buonornyeckue yHKUnm
6enkoB. [lpuotnwi.

Yrnesofbl. MoHocaxapuibl, Aucaxapuibl, ofnmrocaxapugbl U noaucaxapuibl.
O6LMIA NiaH CTPOEHNA N PUNKO-XMMMUYECKIE CBOWCTBA YI/IeBOA0B. bronornyeckue
(hYHKLMM YrNeBO/0B.

Nunngel.  TngpodmnbHo-rmapoobHble cBoicTBa. Knaccudmkaumsa nnnuaos.
Tpurnnuepuabl, hoconnnuibl, BOCKW, CTEPOUAbLI. Bronornyeckme MyHKLMM NMNNLOB.
Obuwme cBoicTBa OMOMOrMYECKMX MeMbpaH — TeKydecTb, CMOCOGHOCTb K
camo3aMblKaHWI0, MOYNPOHULAEMOCTb.



HyknemHoBble kucnotel. AHK u PHK. CTpoeHMe HYKNEeNHOBbLIX KWUC/OT.
Hykneotuapl. MpuHUMN KomnaemeHTapHocTw. Mpasuno Yapraddga. Ctpykrypa AHK —
ABOViHasA cnupanb. MecToHaxoXaeHve u ouonorndeckre qyHkumm OHK. Buabl PHK.
dyHKUMN PHK B KneTke.

CtpoeHne Monekynbl AT®. Makpoaprmyeckne cBasu B Monekyne ATO.
Buonormnyeckne QyHkumm AT®. BocCTaHOB/IEHHbIE MEPEHOCUMKM, WX (YHKLUN B
Knetke. Jpyeue wnyxneosuompugocamor (HTD). CekBeHupoBaHne AHK. Memoos:
CEHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CTpyKkTypHasa 6uonorusa: 6uoXMMUYeckme u  BGuodusnyeckne uccnegoBaHms
coCTaBa W MPOCTPaHCTBEHHOW CTPYKTYPbl 6BUOMONeKYN. Mooeruposanue cmpykmypol u
@yukyuil OGuomonexkyn u ux kKomnjaekcos. Kommvromepuwvui ousaun u opeanudeckuil
curmes 5u0M0]ZeKyJZ u ux H€I’lpup0()Hblx AHAN02086.

JdemoHcTpanuu

MopTpeTsl: J1. MNonuHr, IX. YoTcoH, ®. Kpuk, M. YUNKNHC, P. ®paHKInH, .
CaHrep, C. INpy3uHep.

[Anarpammbl: «PacnpefeneHne XMMUYECKUX 3/1EMEHTOB B HEXWBOW NpUpoae»,
«PacnpefeneHne XMMMYECKNX 3IEMEHTOB B XKMBOW MPUPOAE».

Tabnuubl 1 cxembl: «[lleprognyeckas Tabimua XMMUYECKUX 3/IEMEHTOBY,
«CTpoeHne MOseKynbl BOAbl», «BellecTBa B COCTaBe OpraHuMamoB», «CTpoeHue
MONieKynbl  6efika», «CTpyKTypbl 0GeNKOBOW MOMEKY/Nbl», «CTpPOEHWE MOJEKY/
yrneBofoB», «CTpPOeHNe MONMEKYN NUNUAOB», «HYKNenmHoBble KNCNOTbI», «CTPOeHUe
MoneKkynbl AT®».

O6opyaoBaHMe: XMMmM4Yeckas rnocyaa n 06opyaosaHue.

JlabopaTopnast padoora «OOHapyXeHMe O6efIKOB C MOMOLUbH KauyeCTBEHHbIX
peakLmnin.

JlaGopaTopnasi padora «l/ccnefoBaHNe HYK/IEMHOBbLIX KUCMOT, BblAeNEHHbIX U3
K/NIeTOK Pas/InyHbIX OPraHnu3moB».

Tema S. CTpoeHue u QyHKIHMH KICTKH

Tunbl  KNETOK:  3dyKapumoTuyeckad U npokapuotuyeckad.  CTPYKTYypHO-
(hYHKUMOHa/IbHbIe 06pa30BaHNA KNEeTKW.

CTpoeHVe NPOKapuoTUYECKOW KNeTKW. KrneToyHas CTeHKa GaKTepuit 1 apxen.
OCO6EHHOCTM CTPOEHUSI TETEPOTPOHOM U aBTOTPOMHON MPOKAPUOTUYECKMX KNETOK.
MecTO 1 ponb NPOKapuoT B BMOLIEHO3aX.

CTpoeHVe M (YHKUMOHMPOBaHME 3YKapUOTUYECKOW KNeTKW. [lnasmarmyeckas
MembpaHa (nnasmanemma). CTpyKTypa nnasMaTU4ecko membpaHbl. TpaHcrnopT
BELLLECTB Yepe3 Mna3MaTUyecKyto MembopaHy: naccuBHbIA (auddhy3ms, 06n1ervyéHHas
anddysnsa), akTuBHbIA  (MEPBUYHBLIA U BTOPUYHBLIA  aKTUBHbLIA  TPaHCMOPT).
[MonynpoHnuaemMocTb MeMbpaHbl. PaboTa HaTpui-KainMeBoro Hacoca. 3HAOLMTO3:



NMHOUMTO3, (aroumTo3. IK3oumTo3. KnetouyHas cTeHka. CTpykKTypa U (hyHKUMM
K/IETOYHOW CTEHKW pacTeHWid, rpnbos.

Lintonnasma. Lntosonb. Liutockenet. [BwbkeHwe umtonnasmbl. OpraHonibl
KneTkn. OgHoMeMb6paHHble opraHomAabl KMeTKu: 3aHgonnasmatndeckas cetb (3M1C),
annapat  [oNbApKW, M30COMbI, WX  CTPOeHWe W (yHKUMW. B3ammocBsisb
OHOMEMOpaHHbIX OpraHougoB KAeTku. CTpPOeHWe TrpaHy/IapHOro  PeTUKyyma.
Mexanusm nanpasnenus 6eikoé ¢ OIIC. CUHTE3 pacTBOPUMbIX 6enkoB. CUHTE3
KNETOYHbIX MembpaH. nafgkuii (arpaHynspHbIA) 3HAOMNMA3MATUYECKUIA PETUKYNYM.
CekpeTopHas (yHKUMA annapata [onbmpkn. Moougukayus benkoe 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I onv0ocu. TPaHCMNOPT BELLECTB B K/ETKeE.
Bakyo/im pacTUTeNbHbIX KNeTOK. KneToyHbl cok. Typrop.

[MonyaBTOHOMHbIE opraHougpl KNETKW: MUTOXOHIPUN, nnacTuapl.
IIpoucxooscoenue mumoxonopuii u naacmuo. Cumouocenes (K.C. Mepescrkosckui, JI.
Mapezynuc). CTpoeHne 1 yHKUUU MUTOXOHAPWUIA 1 nnacTu. INepBryHble, BTOPUYHbIE U
C/TIOXHble NnacTuibl (POTOCUHTEIMPYIOLWMX 3YKApWOT. X10ponaacTbl, XPOMOMIACTHI,
NeMKONNacTbl BbICLLMX PacTEHNIA.

HemembpaHHble opraHougbl KneTkn CTpoeHue W (YHKUUU  HeMeMOpaHHbIX
OpraHougoB KNeTkn. PU60CoMbl. [Ipomescymounvie guramernmol. MNKPOPUIAMEHTBI.
Axmunoensle Mqu0¢u]laM€HWlbl. MbILLEYHbIE K/ETKMW. Axmunosvle KoOMNnoHenmawl
Hembleunvlx kiemok. MUKPOTPY60UKM. KneTouHbld LeHTp. CTpoeHre 1 ABVKEHME
XFYTUKOB W pecHu4Yek. MUKpPOTPyObOoUKM umTOonnasmbl.  LieHTpuonb.  benxu,
accoyuupoBanHvie ¢ MUKpoguiamenmamu u muxkpompyoouxamu. Momopuuwle benxu.

Anpo. O6onovka fapa, XpoMaTWH, Kapuonsasma, SAPbILKA, UX CTPOeHWE U
(DYHKLMN. AAepHbIiA 6e/1KOBbIN MaTPUKC. MNpoCTPaHCTBEHHOE PacrosioXKeHe XPOMOCOM
B MHTep(hasHOM Aape. Dyxpomamun u cemepoxpomamun. BefIKM XpOMaTUHA — TMCTOHBI.
Jlunamuka si0epHoti 060104KU 8 Mumo3se. HoepHuiti mpancnopm.

KneTouHble BK/IOYeHWA. CpaBHUTENIbHAA XapaKTepUCTUKA K/ETOK 3yKapuoT
(pacTUTENBbHOW, XXMBOTHOM, FPUGHON).

JdemoHcTpanuu

MopTpeThl: K.C. Mepexkosckuid, J1. Maprynuc.

Tabnuubl ©n cxembl: «CTpPOEHWE 3YKapMOTMYECKON KNeTKu», «CTpoeHue
XXUBOTHOW KNEeTKW», «CTPOEeHWEe PacTUTENbHON KNeTKu», «CTPOeHNe MUTOXOHAPUN»,
«A4p0o», «CTpoeHUe NPOKapUOTUYECKON KNETKMN».

O6opyfoBaHMe: CBETOBOM  MMWKPOCKOM, MWKponpenapaTbl  PacTUTENbHbIX,
XXMBOTHbIX K/IETOK, MUKpOnpenapaTbl 6akTepuaibHbIX KNETOK.

JlaGopaTopHas pa6ora «/I3yyeHne CTPOEHNSA KNETOK Pa3/IMUHbIX OPraHu3MOB».

IpakTuyeckas padora «/13yyeHne CBONCTB KNETOYHOWM MeMOPaHbI».

Jlaboparopnass pabGora «liccnefoBaHne nnasmonv3a W Aennasmonusa B
PacTUTE/IbHbIX KNEeTKax».,



IIpakTuyeckass padora «/3ydyeHne [ABVMXKEHUA LMTOMMNAa3Mbl B PacTUTENIbHbIX
K/IeTKax».,

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIETKe

Accummnnauma M OUCCUMWUASALUMA — [1BE€ CTOPOHbI MeTabonnsma. Tunbl 06meHa
BELLLECTB: aBTOTPO(HbIA W TeTepoTPOdHbIA. YuyacTue Kucnopoda B OOMEHHbIX
npoueccax. JHepreTMyeckoe obecrneyeHne KneTku: npespawieHne AT® B 06MEHHbIX
npoueccax. ®PepMeHTAaTMBHbIA XapakTep peakuuMid K/IETOYHOro  MeTabosnmama.
depmeHTbI, UX CTPOEHWe, CBOMCTBA U MexaHu3M Aeicteus. KodepmeHTbl. OTimums
()epMEHTOB OT HeOopraHM4YecKMx KaTan3aTopoB. bBenku-akTMBaTopbl W Genku-
MHIUOUTOPLI. 3aBUCMMOCTb CKOPOCTU (PEPMEHTATMBHbLIX peakumii 0T  pas/InyHbIX
(haKTopOB.

[MepBUYHbLIA  CUHTE3 OpraHU4YeckKMx BeWecTB B  K/eTke. POTOCUHTES.
AHoKcueenHblli U OKcueeHHwlli Gomocunmes y oaxmeputi. Ceemocobuparoujue
NUSCMEHRNIbL U NUSMeHNnbl peaKyuoOHHO20 UYeHmpda. Ponb XﬂOpOﬂﬂaCTOB B ﬂpOLl,GCCe
(hoTocnHTe3a. CeeToBass M TemMHOBas (hasbl. @omoowvixanue, Cz., C4 u CAM-munol
pomocunmesa. TIPOAYKTUBHOCTb (DOTOCUHTE3a. BnunsHMe pasnnyHbIX (haKTOPOB Ha
CKOPOCTb (pOTOCUHTE3a. 3HaYeHNe (POTOCUHTE3A.

XemocuHTe3. Pa3Hoobpasue opraHvM3MOB-XEMOCUMHTETUMKOB: HUTPUDULMPYOLLE
GakTepuK, >kenesobakrtepuu, cepobakTepun, BOAOPOAHble GakTepun. 3HayeHue
XeMOCUHTE3a.

AHa3po6Hble opraHn3mbl. Bugbl 6poxeHus. [MpofyKTbl OpOXeHUs n  Ux
NCMO/Ib30BaHME  YesIoBeKOM.  AHa3pO6Hble  MUKPOOPraHu3Mbl  KakK  OObeKTbl
OMOTEXHONOrMM 1 BO36YaMTENN 6ONE3HENR.

A3p06Hble OpraHn3mbl. JTanbl 3HEPreTUYECKOro obmeHa. oAaroToBUTENbHbIN
aTan. 'MnKonns — 6eCKUCNOPOAHOE pacLLensieHne rKo3bl.

Buonornyeckoe OKWUCNEHWE, WAN KNETOUYHOE [biXaHuWe. POnb MWUTOXOHAPUIA B
npoueccax 6MONOrMYecKoro okucneHus. Linknvyeckne peakuymun. OKUCIUTENIbHOE
(hochopunupoBaHune. Duepeusi membpanno2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou AT@-cunmaswl. [penMyLLLECTBa a3POOHOI0 Nyt 06MeHa BeLLEeCTB
nepen aHaspo6HbIM. SNNEKTUBHOCTL IHEPreTUUYECKOro 06MeHa.

JdemoHcTpanuu

MopTpetbl: K. Mpuctan, K. A. Tumumpsaszes, C. H. BuHorpagckuii, B. A.
SHrenbrapar, M. Mutyenn, I'. A. 3aBap3uH.

Tabnuubl N cxembl: «POTOCUHTE3», «IOHEPreTUYeCKUin 0OMeH», «BbuocuHTe3
benka», «CTpoeHne hepMeHTa», « XeMOCUHTES.

O6opynoBaHMe: CBETOBOM MMKPOCKOM, 060pyAoBaHME [N MNPUroTOBEHUS
MOCTOSHHbIX U BPEMEHHbIX MUKPOMpenaparTos.

JlaGopaTopHas pa6ora «/3yyeHne KaTaIMTUYECKOWN aKTUBHOCTU (PePMEHTOB (Ha
npumepe amMmunasbl UK KaTanasbl)».



JlaGopaTopHasi pa6oTa «/13yyeHne (hepMeHTaTUBHOIO pacLlensieHnsa nepokcuaa
BOZOPO/a B PaCTUTENbHbLIX U XXUBOTHBIX K/IETKaX».

JlaGopaTopnasi pabora «CpaBHeHMe NPOLECCOB (POTOCMHTE3A U XEMOCUHTE3AY.

JlaGopaTopnasi padora «CpaBHEHME NPOLLECCOB OPOXEHUA U AbIXaHUSA».

Tema 7. HacaeacrBennass uHGopManus U peajn3anus eé B KIeTKe

PeakunMn MaTpUyHOro cuHTesa. [puHUMN KOMMNEMEeHTapHOCTU B peakumsax
MaTPUYHOro CuHTEe3a. Peann3aums HacneACTBEHHON MH(opMaunn. MeHeTUYeCKUiA Kog,
ero CBOiCTBa. TpaHCKPUMUMS — MaTPUYHbIA cuHTe3 PHK. MpUHUMMbLI TPaHCKPUNLUK:
KOMMN/IEMEHTAPHOCTb,  aHTUMapa/NeNbHOCTb,  aCUMMETPUYHOCTD. Cospesanue
mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

TpaHcnsauus 1 eé aTanbl. Y4yacTue TpaHCNopTHbIX PHK B 6GuocuHTe3e Genka.
Ycnosusa 6uocnHTesa 6enka. KoampoBaHne aMMHOKUCNOT. Poib pubocomM B GOCUHTE3e
benka.

Cogpemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHusauns reHoma y
MPOKapuoT M1 3yKapmoT. Perynaumsa akTMBHOCTU reHOB Y NPOKapuoT. ['1noTesa onepoHa
(P. XKakob, XX. MaH0). Monexyrsapuvie Mexanuzmvl IKCAPECCUU 2€HO8 V IVKAPUOM.
Ponv xpomamuna 6 pecynayuu pabomoer 2enos. Perynaumsa 06MeHHbIX MPOLIECCOB B
KneTke. KNeTouHbIn romeocTas.

Bupycbl — HeK/eTOUHble (hOPMbl XXU3HM W obnuratHble napasvTbl. CTpoeHue
MPOCTbIX W CMNOXHbIX BUPYCOB, PETPOBUPYCOB, 6akTepnoaroB. JKusnenHblil YUK
JIHK-cooeporcawux supycos, PHK-codeporcawux supycos, bakmepuogpacos. Obpamuas
MPAaHCKpUnyus, peeepmasa, unmezpasa.

BupycHble 3ab60neBaHNs 4enoBeka, XXMBOTHbIX, pacTeHuid. CMiAL, COVID-19,
coumasibHble N MeAUUMHCKME NPobiembl.

Buoungopmamuxa: unmeepayus u ananuz oOoavuux maccusos («bigdatay)
CMpPYKmMyYpHblX ouonocuueckux Oanuvix. Hanomexuonocuu e oOuonocuu u Medm;uﬂe.
IIpoepammupyemvie ghynxyuu d6enxos. Cnocobvl 00cmasKu 1ekapcms.

JdemoHcTpanumn

MopTpeTsl: H. K. Konbuos, 4. L. iBaHOBCKMA.

Tabnuubl 1 Ccxembl: «BUOCUMHTE3 6enka», «eHETUYECKMin Kopd», «Bupycbl»,
«bakTepuoaru».

IpakTuyeckas padora «Co3faHne MOAeNn BUpPYyCax.

Tema 8. JKuzHeHHbIH UKJI KJIETKHU

KneTouHbIin LMKN, ero nepuogpl u perynsaums. VIHtepgasa n mntos. Oco6eHHOCTH
MPoLeccoB, nNpoTeKawwmnx B WUHTepdase. [loAroToBKa KMETKM K [EeNeHUI0.
[MpecuHTeTUYECKMIA  (MOCTMUTOTUYECKWNA), CUHTETUYECKMIA W MOCTCUHTETUYECKUNIA
(NPeMUTOTMYECKNIA) Neproabl NHTepdasbI.

MaTpuuHblin  cuHTes AHK — pennvkaums. TpuHumnel pennvkaymm  QHK:
KOMM/IEMEHTAPHOCTb, NOIYKOHCEPBATUBHbIA CUHTE3, aHTUMNapaniebHOCTb. MexaHu3Mm



pennvkauun AHK. Xpomocombl. CTpoeHuMe XpoMocoM. TenoMepbl U Tenomepasa.
XPOMOCOMHbIA Habop KMETKM — KapuoTumn. OUnaouaHblii v ranjongHbidi Habopsbl
XPOMOCOM. ["OMOI0rnYHbIe XPOMOCOMbI. [10/10Bble XPOMOCOMBI.

[eneHve knetkn — muto3. Ctagum MUTO3a N NPOUCXOAALLME B HUX MPOLECCHI.
Tunbl M1MTO3a. KapnokmnHes 1 LUTOKMHES. BUOMOrMYeckoe 3HavyeHne MUTo3a.

Perynauma MMTOTUYECKOrO LUMKa KNeTKW. MNMporpaMmupyemas KnetouHas rmbenb
— anonTos.

KnetouHoe £4po, XPOMOCOMbI, (YHKUMOHaNbHasA reHOMUKa. Mexanuszmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eubenu Kiemox. «Lugpposas kremxay
— Ououngopmamuyeckue mooeiu PyHKYUOHUPOBAHUSL KIeMKU.

JemoHCcTpauun

Tabnuubl 1 cxXembl: «XKU3HEHHbIN UMK  KNEeTKW», «MuTo3», «CTpoeHue
Xpomocom», «Pennnkauma OHK>.

O6opyaoBaHMe: CBETOBOM MMKPOCKOM, MUKponpenapatbl: «MUT03 B K/leTKax
KopeLuKa yKa.

JlaGopaTopHnas padora «l/13y4yeHne XpOMOCOM Ha rOTOBbIX MUKpONpenapaTax».

JlaGopaTopnas padora «HabnogeHne MUTO3a B K/IeTKaX KOHUMKA KOpeLLKa NyKa
(Ha roToBbIX MUKpoOMpenaparax)».

Tema 9. CTpoenne u QyHKIMHM OPraHM3MOB

Buonorunyeckoe pasHoobpasme opraHnMaMoB. OHOK/ETOYHbIE, KOIOHUA/bHBIE,
MHOTOK/IETOYHbIE OpraHn3Mbl.

OCOGEHHOCTM CTPOEHUSA W XXU3HELEATEe/IbHOCTU OAHOKIETOYHbIX OpraHu3MOB.
BakTepuun, apxeu, OAHOKNETOYHbIE TpPUbbl, OLHOK/IETOYHbIE BOLOPOC/W, [Apyrve
NPOTUCTLI. KONOHMabHbIE OpraHu3Mmbl.

B3anmoCBA3b YacTeil MHOIMOK/IETOYHOrO opraHu3mMa. TKaHWu, opraHbl U CUCTEMbI
opraHoB. OpraHn3M Kak eguHoe uenoe. lomeocTas.

TKaHW pacTeHMn. Tunbl pacTUTENbHbIX TKaHel: obpasoBaTe/fibHas, MOKPOBHas,
NPoBOAALLAs, OCHOBHas, MeXxaHu4yeckast. OCOBGEHHOCTW CTPOEHMS, (YHKUMIA 1
pacnosioKeHNs TKaHen B opraHax pacTeHWiA.

TKaHN >XMBOTHbIX W 4YenoBeKa. TwWMbl XXMBOTHbIX TKaHel: anuTenunanbHas,
COeAMHUTENbHAS, MbllleyHas, HepBHad. OCO6EHHOCTM CTPOeHUs, (YHKUUA 1
pacnofioXKeHNs TKaHel B opraHax XMBOTHbIX 1 Ye/oBeka.

OpraHbl. BeretatuBHble 1 reHepaTVBHbIE OpraHbl pacTeHWiA. OpraHbl 1 CUCTEMbI
OpraHoB XMBOTHbIX 1 YenoBeka. PyHKLMM OpraHoB U CUCTEM OPraHoB.

Onopa Tena opraHusmoB. Kapkac pacTeHuW. Ckenetbl OAHOKNETOYHbIX W
MHOrOK/IETOYHbIX >XMBOTHbIX. Hapy>XHbIii 1 BHYTPEHHWUIA ckeneT. CTpoeHWe U TUMbI
COEZIMHEHNSA KOCTEMN.

[B/WKeHne opraHn3mMoB. [BWKeHUe OAHOKIETOYHbIX OpraHuW3MOoB: amébougHoe,
XXTYTUKOBOE, PECHUYHOE. [1BMXKEHNE MHOTOK/IETOYHbIX PACTEHWIA: TPOMU3MbI U HACTUW.



[BWXeHne MHOTOK/IETOYHbIX XUBOTHbIX W YesioBeKa: MbllieyHas cucrtema. Pegnekc.
CkeneTHble MbILLLbI 1 UX paboTa.

[MnTaHne opraHu3moB. [1ornoLleHne BOfAbl, YINIEKAC/IOT0 rasa U MUHEepasbHbIX
BeLLEeCTB pacTeHMAMMU. [MUTaHMe >KMBOTHLIX. BHYTPUMNONOCTHOE M BHYTPUKIETOUHOE
nuwesapeHue. [luTaHMe MNO3BOHOYHbLIX XWBOTHbIX. OTAeNbl MNULLEBAPUTENBHOIO
TpakTa. [NunileBapuTenbHbIe Xenesbl. [uweBapuTeibHas cucTema YeioBekKa.

[blxaHne opraHu3moB. [pbixaHue pacTeHuil. [blXaHue XMBOTHbIX. Anddy3uns
ra3oB 4epes MOBEPXHOCTb KeTKM. KoXHoe AbixaHue. [bixaTenbHad MOBEPXHOCTb.
JKabepHoe W NnéroyHoe ApixaHue. [biXxaHWe MO3BOHOUHbIX >XMBOTHBLIX W YesioBeka.
OBOJIIOUMOHHOE  YCNOXKHEHWE  CTPOEHUS  NErKMxX  MO3BOHOYHbLIX  YKMBOTHbIX.
[bixatencHad cuctemMa u4enoBeka. MexaHU3M BEHTUNAUUW NErKUX Yy NTUL U
MAeKonuTaroLWwmx. Perynaums abixaHus. JpixatenbHble 00bEMBI.

TpaHCMopT BEWECTB Yy OpraHM3MoB. TpaHCMOPTHble CUCTEMbl PaCTeHWIA.
TpaHCMopT BELLECTB Y XXMBOTHbLIX. KpoBeHOCHaa cuctema 1 eé opraHbl. KpoBeHOCHas
CUCTEMA NMO3BOHOYHbIX XXMBOTHbIX 1 YenoBeKa. CepALe, KpOBEHOCHbIE COCY/bl N KPOBb.
Kpyrn KpoBoobpalleHns. 3BOMOLMOHHbIE YCNOXHEHUS CTPOEHUS  KPOBEHOCHOWA
CUCTEMbI MO3BOHOYHbIX XXMBOTHbIX. PaboTa cepAua 1 eé perynaums.

BblgeneHne y opraHu3aMoB. BbigeneHune y pacTeHW. BblgeneHue y XXMBOTHBIX.
CokpatutenbHble Bakyosin. OpraHbl BblgeneHns. dunbTpaums, cekpeums n obpatHoe
BCacblBaHME KaK MexaHW3Mbl paboTbl OpraHoB BbifeneHnsi. CBA3b MOMOCTU Tena C
KPOBEHOCHOW U BbIAENNTENBHON cucteMamu. BblgeneHune y no3BOHOUHbIX XXUBOTHbBIX U
yenoseka. lMNMoukn. CTpoeHne N PyHKUMOHMPOBaHME HedpoHa. Obpa3oBaHME MOYM Y
4enoBeka.

3awuta y opraHu3mMoB. 3almTa y OAHOKNETOYHbIX OpraHnM3MoB. Crnopbl 6akTepuia
M UMCTbI npocTerdwmnx. 3alimMrta y MHOIOK/eTOYHbIX pacTeHuid. KyTukyna. Cpeactsa
MacCUBHOM N XUMNYECKOW 3anTbl. PUTOHUNAbI.

3almTa y MHOIOK/IETOUYHBIX YXMBOTHbIX. MMOKPOBLI U UX MPOU3BOAHbIE. 3aliuTa
opraHuama o1 6onesHeld. IMMyHHast cuctema 4venoBeka. KneTouHblil U rymopasibHbIN
UMMYHUTET. BPOXXAEHHLIA N NMPUOOPETEHHLIN CNELNMPUUYECKNA MMMYHUTET. Teopus
KNOHa/bHO-CcenekTnBHoro ummyHuteta (M. 3paux, ®. M. bepHet, C. ToHerasa).
BocnanuTtenbHble 0TBETbl OpraHM3moB. PO/ib BPOXAEHHOIO MMMYHUTETA B PasBUTUM
CUCTEMHbIX 3a60/1eBaHWIA.

Pa3paXXnmMoCTb N perynauma y opraHusmMoB. Pa3apaXnmocTb Y OLHOKIETOYHbIX
OpraHn3mMoB. Takcucbl. Pa3apaXmMMoCTb U perynsauus y pacteHuid. POCTOBbIe BeLLeCcTBa
N UX 3HaYeHMe.

HepBHasa cuctema 1 peieKTopHasa perynsaums y XXnBoTHbIX. HepBHaa cuctema u
eé oTAeNbl. IBOMOLUMOHHOE YCNOXXHEHWE CTPOEHUSA HEPBHOWN CUCTEMbI Y XXMBOTHBIX.
OTfenbl rofioBHOr0 Mo3ra Mo3BOHOYHBIX XXMBOTHbIX. Pedpiekc 1 pedieKTopHas ayra.
Be3ycnoBHbIe 1 YC0BHbIE Ped/ieKChl.



['ymopanbHasa perynauns M 3HOOKPUHHAA CUCTeMa XXMBOTHLIX U Yesi0BeKa.
YKenesbl 3HAOKPUHHON CUCTEMbI M MUX TOPMOHbI. [lelCTBME TOPMOHOB. B3anmmocss3b
HePBHOM N 3HAOKPUHHOIK cucTeM. [T1noTanamo-runopursapHas cmctema.

JdeMoHCcTpanuu

MopTpeT: L. I1. I'aBnos..

Tabnnubl 1 cxembl: «OAHOK/IETOYHbIE  BOAOPOC/AU», «MHOrOKNETOYHbIE
BoAopocnn», «baktepun», «lpocTenwmne», «OpraHbl UBETKOBbIX —PAaCTEHMWIA»,
«CUHCTEMbI OPraHOB MO3BOHOYHbLIX XXWBOTHbIX», «BHYTpeHHee CTPOeHNE HACEKOMbIX»,
«TKaHW pacTeHnin», «KopHeBble CUCTEMbI», «CTpoeHMe cTe6/1s», «CTPOeHMEe NNCTOBOM
NNACTUHKN», « TKaHW XXUBOTHbIX», «CKeNeT YenoBeka», «uLLieBapnuTensHaa cuctTeMa,
«KpoBeHOCHas cuctema», «[bixaTenbHasa cucTema», «HepBHaa cuUcTeMa», «Koxka»,
«MbllleyHas cuctema», «BblgenutenbHasa cucteMa», «IOHLOKPUHHAA CUCTEMAY,
«CTpoeHMe MbIWUbl», «MMYHUTET», «KWULIEYHONOMOCTHbIe», «Cxema nuTaHuA
pacTeHunin», «KpPoBEHOCHbIE CUCTEMbI MO3BOHOYHbLIX YXUBOTHbLIX», «CTPOEHUe rnMapbI»,
«CTpoeHVe nnaHapun», «BHYTpeHHee CTPOeHME [OXAEBOro 4epBdA», «HepBHas
cucTema pblb», «HepBHas cuctema NAryLKu», «HepBHast cucTema NpPecMbIKatoLLNXCS»,
«HepBHaa cuctema NTnu», «HepBHaa cucteMa MIeKonuTaloLWmMx», «HepBHaa cuctema
yenoBeka», «Pediiekc.

O6opyaoBaHMe:  CBETOBOM  MMKPOCKOM,  MUKporpenapaTbl  OAHOK/IETOUHbIX
OpraHuM3MoB, MMKporpernapatbl  TKaHei, PaKOBWMHbI  MOJIIKOCKOB,  KOJINEKLUN
HaCEKOMbIX, WI/IOKOXUX, >XMBble 3K3eMNAPbl KOMHATHbLIX pPacTeHWn, repbapuu
PacTeHWUiA pasHbIX OTAENI0B, BMIaXHble Npenapatbl XXMBOTHbLIX, CKENeTbl MO3BOHOUHbIX,
KON/EKUMM 6ecro3BOHOUHBIX >XUBOTHbIX, CKefleT 4enoBeka, 000pyfoBaHMe A/iF
[JEMOHCTpaUuy  MOYBEHHONO W BO3AYLIHOIO MUTaHUA PaCcTEHWA, pacLuensieHns
Kpaxmana n 6enkoB nof [AencTBveM (DepMeHTOB, 060pyAoBaHWe ANS AeMOHCTpaumu
OMbITOB MO W3MEPEHUID >KM3HEHHOW EMKOCTM JNErKUX, MexaHu3ma AblXaTeslbHbIX
ABWKEHWIA, MOLENN r0/IOBHOMO MO3ra pas/inyHbIX XXUBOTHbIX.

JlaGopaTopHas padora «/13yyeHne TKaHelh pacTeHNN».,

JlaGopaTopnas padora «/13yyeHne TKaHe! XXNBOTHbIX».

JlaGopaTopHnasi padora «l/13yyeHne opraHoB LLBETKOBOI0 PacTeHNS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

®opMbl  pPasMHOXKEHWA OpraHu3MoB: 6ecnosoe (BK/OYas BEreTaTUBHOE) WU
nososoe. Buabl 6ecnonoro pasMHOXeHWs: NMoYKoBaHWe, CNopynauns, gparMeHTaums,
KNOHNPOBaHWE.

[MonoBoe pasMHOXeHKe. MonoBble KNeTKKU, nan rametbl. Meino3. CTagumn Meiosa.
[MoBeaeHNe XPOMOCOM B Melio3e. KpoccuHrosep. BUONOrMYecKnini CMbIC Meino3a U
MosI0BOro npouecca. Meio3 1 ero MecTo B YXM3HEHHOM LIMK/Ie OPraHn3MOB.



Mpea3apofbllleBoe pa3BuTUe. [TamMeToreHe3 y >XMBOTHbIX. [10/10Bble XKesnesbl.
O6pas3oBaHMe N pa3BUTME MOMOBbLIX KNeToK. CriepmartoreHe3s u ooreHe3. CTpoeHue
MOJIOBbIX K/IETOK.

OnnofoTBOpeHne 1 3MOPUOHA/IbHOE  PasBUTME  XKMBOTHbIX.  Crnoco6bl
OMNOA0TBOPEHNA: HAPYXKHOE, BHYTPEHHee. MapTeHoreHes.

NHanBuayanbHoe pasBuTMe OpPraHM3MoB (OHTOreHes). AMOPUMONorMa — Hayka o
pasBUTUU OpPraHnsMoB. Mopghocenes — oOHa u3 2nasHvIX NPoOIeM IMOPUOTIOSUL.
Konyenyus mopgpoecenos u mooenu mopgpoeceneza. Ctagnn amopmnoreHesa XnBOTHbIX
(Ha npumepe narywkun). ApobneHne. Tunbl ApobneHus. /[emepmunuposannoe u
Hedepmunuposannoe opoonenue. bracmyna, munst 61acmyn. OCO6EHHOCTU APOBIEHNS
M/IeKONUTAOLWMX. 3apobllLeBble NMNCTKK (racTpynaums). 3aknagka opraHoB 1 TKaHein
N3 3apoAblLLEBbIX NIMCTKOB. B3avMHOe BMSIHME 4acTell pa3BMBatOLLErocs 3apofbllla
(amMbpuoHanibHaA MHAYKUMA). 3aknagka nnaHa CTPOEHMS XXMBOTHOIO Kak pe3y/nbTar
MepapxXuyecknux B3aMMOLECTBMIA TeHOB. BnumsHue Ha 3MO6pMOHa/IbHOE pa3BUTHE
pas3INYHbIX PaKTOPOB OKPY>KaKoLLe cpeapl.

POCT 1 pa3BuTKe XXMBOTHbIX. MOCTaIMOPUOHA/BbHBIA Nepuog. MNpsamoe 1 HenpsMoe
passuTne. PasButme ¢ MeTaMopio30M Yy 6eCrno3BOHOYHbLIX M MO3BOHOUHBIX XXMBOTHbIX.
Buonornyeckoe 3HayeHWe MPAMOro M HEMPAMOro Pa3BUTUSA, MX PacrpoCTpaHeHue B
npupoge. Tunbl pocTa XUBOTHbIX. PaKTOPbI PETrYNALMM POCTA XUBOTHBIX U YeOBEKA.
CTtagmMm NOCT3MOPMOHANILHOIO PasBUTUA Y XKMBOTHLIX W Yenoseka. [lepuogpl
OHTOreHesa yesioBeka. CtapeHvie 1 CMepTb Kak 61Monornyeckme npoLecchl.

PasMHOXeHVWE W pa3BUTUE pacTeHwnil. ameTomT M cnopodmT. Meio3 B
XXU3HEHHOM UMKne pacTeHuiA. Obpa3oBaHKe Cnop B npolecce Meinosa. MameToreHes y
pacTeHnii. OnnofOTBOPEHVWE W pa3BUTME PacTUTENIbHbIX OpraHuM3MoB. [BoliHOe
OMN0A0TBOPEHNME Y LBETKOBbLIX pacTeHnil. Obpa3oBaHme 1 pasBUTHE CEMEHM.

MexaHn3Mbl perynsiyum OHTOreHesa y pacTeHui U XXMBOTHbIX.

JdemoHcTpanumn

MopTpeTsl: C. I'. HaBawwmH, X. LLInemaH.

Tabnuubl ©n cxembl: «BeretatmBHOe pasMHOXeHMe», «Turnbl  6ecnonoro
PasMHOXEHUN», «Pa3MHOXEHMEe  XMaMUAOMOHadbl»,  «Pa3MHOXEHWE  3Br/IEHbI»,
«Pa3MHOXeHMe Truapbl», «Meinos», «XpoMOCOMbI», «lameToreHe3», «CTpoeHue
ANUEKNeTKN 1 cnepmato3omaa», «OCHOBHbIE CTagun OHTOreHesa», «llpamoe wu
HENpAMOoe pasBuTUe», «Pa3BMUTUE MaCKOro XXyka», «Pa3Butue capaHuun», «Pa3sutume
NATYLWKN», «[1BONHOE OMNI040TBOPEHME Y LBETKOBbIX PacTeHuin», «CTpoeHue cemsH
OAHO/OMbHbIX W ABYAOMbHbIX PacTeHW», «XKM3HEHHbIN LIMKA MOPCKON KanyCTbi»,
«KM3HEHHbIN UMK MXa», «XKU3HEHHbIA UUKN NanopoTHUKa», <«XKU3HEHHbIA LMWK/
COCHbI».

O6opyfoBaH/e: CBETOBOM  MMKPOCKOM, MUKpPOMNpenapartbl AWUEKTETOK W
CMepMaTo30110B, MofeNb «LIMKN pasBUTUS NAMYLLIKN.



JlaGopaTtopuas paGora «l/I3yyeHMe CTPOEHUS MOMOBLIX KMNETOK Ha rOTOBbIX
MUKpOnpenapaTax».

IIpakTuueckass padora «BblABNeHMe MPU3HAKOB CXOACTBA  3apojblLUei
MO3BOHOYHbIX XXUBOTHbIX».

JlaGopaTopuas padora «CTPOEHME OPraHOB Pa3MHOXEHWS BbICLLUMX PACTEHNI.

Tema 11. I'enermka — Hayka O HaCJACACTBEHHOCTH M HU3MEHYUBOCTH
OpraHusmMoB

icTopnsa CTaHOBMIEHUS N Pa3BUTUSA FEHETUKM Kak Hayku. Pabotel . MeHpgens, I
fe ®pusa, T. MopraHa. Ponb 0TeYeCTBEHHbIX YUYEHbIX B Pa3BUTUN FeHeTUKN. PaboThbl
H. K. KonbuoBa, H. . BaBunosa, A. H. benosepckoro, I'. [. KapneyeHko, HO. A.
dunmnyeHko, H. B. Tumodeesa-PecoBcKoro.

OCHOBHble TeHeTUYeCKne MOHATUSA U CUMBOJLI. ['OMOMOrNYHbLIE XPOMOCOMBI,
a/inenbHble TeHbl, albTepHaTUBHbIE NPU3HAKW, AOMUHAHTHBIA U PELeCCUMBHbIN NMPU3HAK,
romMo3uroTa, retepo3nroTa, YucTas fIMHUA, rmépuabl, reHotun, geHotnn. OCHOBHbIE
METOAbl  TEHETUKW.  TMOPUAOMOTMYECKUA,  LUUTONIOTUYECKUIA,  MONEKYNAPHO-
reHeTUYeCKUM.

JlemoHCcTpauumn

MopTpeTsbl: . MeHgens, . ge dpus, T. MopraH, H. K. Konbuos, H. 1. BaBnnos,
A. H. benosepckuit, I'. O. KapneueHko, KO. A. ®ununueHko, H. B. Tumodees-
PecoBCKMiA.

Tabnuubl 1 cxeMbl: «MeTofbl FeHeTUKM», «CXeMbl CKPeLLMBaHNSA.

JlaGopaTopnas padora «[po3oduna Kak 06beKT reHETUYECKMUX UCCNEeA0BaHNN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MoHornépmaHoe ckpelumBaHme. Iep.blil 3aKoH MeHaenst — 3aKoH eanHo06pa3ns
rmépunaos NepBoro nokosieHns. Mpasuio 4OMUHMPOBaHUA. BTopoit 3akoH MeHpaens —
3aKOH pacuiensieHnss npusHakoB. Llutonornyeckne OCHOBbI  MOHOMMGPUAHOIO
CKpewmBaHua. ['mnoTesa YUCTOTbI rameT.

AHanusmpytowee ckpewmBaHve. [MPOMEXYTOYHbIN XapakTep Hac/efoBaHus.
PacLLiensieHve Npu3HaKkoB NPV HEMOHOM AOMWUHUPOBaHUN.

AvrnépuaHoe ckpewmBaHne. TpeTuid 3akoH MeH[ens — 3aKOH He3aBMCUMOro
HacnefoBaHMA NPU3HaKoB. LInTonornyeckme 0CHOBbI AUTMOPULHOIO CKPELLMBaHUS,

CuensieHHoe HacnefoBaHMe npusHakoB. Pabotbl T. MopraHa. CuensieHHoe
HacnefoBaHWe TeHOB, HapyLUeHWe CUenieHnsa mexay reHamu. XpoMOCOMHas Teopus
HacnefCTBEHHOCTH.

eHeTMKa Mnona. XPOMOCOMHbIA MeXaHU3M OnpeaeneHns nona. AyTOCOMbl U
MO/IOBble  XPOMOCOMbI. ["OMOrameTHbIi W reTeporameTHblii  Mos. [eHeTnyeckas
CTPYKTYypa NosioBbIX XPOMOCOM. HacneaoBaHne Npu3HaKOB, CLEMIEHHbIX C NOJIOM.



[eHOTMN KaK LenocTHas cucTema. MneinoTponusi — MHOXECTBEHHOe AeincTBue
reHa. MHOXeCTBEHHbIA — annenuaMm.  B3aumopeicTBne  HeannesbHbIX — FEHOB.
KomnnemeHTapHOCTb. nucTas. Monumvepus.

CeHETUYECKNIA KOHTPO/Mb Pa3BUTUSI PACTEHWI, XXUBOTHBLIX M YenoBeKa, a Takxke
(hV3MONOrMYECKMX MPOLLECCOB, MOBEAEHWS! Y KOTHUTUBHBIX (YHKLWIA. FeHeTuyeckme
MEXaHWU3Mbl CUMOMOreHe3a, MexaHW3Mbl B3aMMOAENCTBUA «XO03IMH — MapasuT» K

«X03fMH — MWUKPOOGUOM». [eHeTUYecKme acrnekTbl KOHTPONAA U WU3MEHEeHWs
Hac/nefCTBEHHON MH(OPMaLMK B MOKOSIEHUSAX KNETOK 1 OPraH13mos.
JdeMoHCcTpanuu

MopTpeTol: I'. MeHgens, T. MopraH.

Tabnmupl U cxembl: «[lepBblil U BTOPOA 3aKOHbl MeHzens», «TpeTuil 3aKoH
MeHpgensa», «AHanusnpyrollee CKpelluBaHue», «HenonHoe AOMUMHUPOBaHME,
«CLenseHHoe HacnefoBaHVe NPU3HaKoB Y Ap030dnnbl», «["eHeTHKa nonax», «KapnoTun
yenoBeka», «Kapuotun Apo3ounbl», «Kapuotun nTuubl», «MHOXECTBEHHbII
annenn3m», «BanmogencTeme reHoB».,

O6opyfoBaHMe: MOAeNb AN AeMOHCTpauun 3akKOHOB eAuHoo6pasus rmépugos
NMepBoro NMOKOJIEHMA U pacLLenieHns NpusHakoB, MOAENb ANA AeMOHCTpaunn 3aKoHa
He3aBMCUMOI0 HacnefoBaHUsA MPU3HaKoB, MOJeNb ANA AEMOHCTpauUun CLeneHHoro
Hacnef0BaHMsA NPU3HaKOB, CBETOBON MUKPOCKON, MUKponpenapar: «Apo3oguias.

IIpakTuuyeckas padora «/13yyeHne pe3ynbTaToB MOHOrMOPMAHOIO CKpeLLBaHWS
Y APO30(UNbI».

IMpakTuuyeckas padora «/13yyeHrie pe3ynbTaToB AUTMOPULHOTO CKpPELLMBaHUS Y
APO30hnNbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBme reHotmna un - cpedbl  Npu  opmMmpoBaHUM  (heHoTUNa.
AI3SMEHUMBOCTL MNPU3HAKOB. KayecTBEHHbIE U  KONMYECTBEHHble Mpu3Haku. Bugpbl
N3MEHUYMBOCTUN: HEHAC/NEICTBEHHas N HacneACTBEHHaS.

MognpmkaumoHHas  M3MeHUMBOCTb.  Ponb  cpefpl B (hOpMUPOBaHUM
MOAN(UKALMOHHON N3MEHUMBOCTN. HopMma peakuumn npusHaka. BapnaumoHHbIA pag u
BapuaLmoHHas Kpueas (B. MoraHHceH). CBoicTBa MOAM(IMKALNOHHOW N3MEHYMBOCTMW.

CeHOTUMNMYeCKass W3MeHUMBOCTb. CBOWCTBA FEHOTMMUYECKON W3MEHUYNBOCTW.
Buabl reHOTUMMYECKOW N3MEHUMBOCTU: KOMBUHATNBHASA, MyTaLMOHHas.

KombrHaT1BHass M3MeHUMBOCTb. Melio3 ©“  NOMoBOM Mpouecc — OCHOBa
KOMOUHATMBHOW WM3MEHYMBOCTM. Po/lb KOMOWHATMBHOW W3MEHYMBOCTM B CO3[aHMU
reHeTMYeCcKoro pasHoobpasus B npegenax 04HOro Bmaa.

MyTauuoHHass M3MeHYMBOCTb. Bumabl  MyTauuil:  reHHble, XPOMOCOMHbIE,
reHomHole.  CrOHTaHHble W MHAYUMPOBaHHbIE  MyTauuu.  HAoepHble U
untonnasmatnyeckne mytaumm. Comatuyeckme W MonoBble MyTauun. [TpUUKUHLI
BO3HWUKHOBEHWNA MyTauuii. MyTareHbl ¥ UX BANAHWE Ha OpraHn3mbl. 3aKOHOMEPHOCTU



MYyTaUMOHHOro npouecca. 3akOH TOMOJIOrMYECKUX PALOB B HAC/eACTBEHHOM
nsmeHuymsoctun (H.N. Basunos). BHeAaepHas M3MeHUYMBOCTb U HAC/EeACTBEHHOCTD.

Dnuecenemuxa u INUCEHOMUKA, POJlb JNUEHEMUUECKUX gbakmopoe 8 HACIe00B8AHUU
u usmervueocmu qbeHomunuquKux NPU3HAKOB Y OPp2AHU3MOE.

JdeMoHCcTpanuu

MopTpeThl: I". ge dpus, B. VoraHHceH, H. V. BaBunos.

Tabnmupl 1 cxembl:  «Bugbl  usmeHumsocTu»,  «MogudukalMoHHas
N3MEHUMBOCTb», «KOMOMHATMBHAA W3MEHUMBOCTbY», «Meio3», «Onioj0TBOPEHME,
«["eHeTnYeckve 3a60n1eBaHNA YenoBekay», «Buabl MyTaLunin».

O6opyaoBaHMe: XuBble W repbapHble 3K3EMMNAPbl  KOMHATHbIX PacTeHu,
PUCYHKM (poTorpadumn) XXNUBOTHBIX C PasfIMYHbIMU BUAAMN N3MEHUYMBOCTH.

JlaGopaTopuas padora «/IccnefoBaHMe 3aKOHOMEPHOCTEN MOAUMDMKALMOHHOW
M3MEHUMBOCTU. OCTPOEHNE BapaLMOHHOI0 paga 1 BapuaLioOHHOW KPUBOA».

IMpakTnyeckass  padora «MyTtaumm y  gposounbl  (Ha  rOTOBbIX
MUKponpenapaTax)».

Tema 14. I'eneTuka 4yesioBeKa

Kapnotnn 4enoseka. MexayHapoaHasa nporpaMMa UccnefoBaHUA reHoma
yenoBeka. MeTofbl M3yYeHUS TeHETUKM YesloBeKa: reHeanornyeckuii, 6In3HeL0BbIN,
LUMTOreHeTUYECKNIA,  NONYNALUMOHHO-CTAaTUCTUYECKUIA,  MONEKYNAPHO-reHeTUYECKUIA.
CoBpeMeHHOe  onpedefieHne  TreHoTMna:  MOMIHOTEHOMHOe  CEKBEHMPOBaHWe,
reHoTunupoBaHMe, B TOM u4ucne ¢ nomowbio TMUP-aHanm3a. HacneacTBeHHbIE
3aboneBaHNA u4enoBeka. eHHble M XPOMOCOMHble 60/1e3HU YenoBeka. bonesHu c
HacNefCTBEHHON MNPeApacnoNOXeHHOCTbIO. 3HayeHne MeAUUMHCKON TFeHeTUKN B
NpefoTBPaLLEHMN U IEYEHUN TeHeTUYecKuX 3abonieBaHWin  4enoBeka. Meguko-
FeHeTUYEeCKOoe KOHCY/NbTUpoBaHMe. CTBOMOBble KNeTKW. [MOHATUE «TeHETUYECKOro
rpysa». OTMYECKMe acnekTbl WCCMeAoBaHMn B 06M1acTU pefakTUpPOBaHWA reHoMa U
CTBOJIOBbIX KNETOK.

CeHeTUYeCcKMe  (haKTOpbl  MOBBIWEHHOW  YyBCTBUTENIbHOCTU  4YesioBeka K
(PM3MYECKOMY U XMMUYECKOMY 3arpsisHeHUI0 OKpy)Katollend cpefbl. [eHeTuyeckas
npeapacnooXXeHHOCTL YesioBeKa K NaTosiorusm.

JdemoHcTpanuu

Tabnnubl 1 cxembl: «Kapnotun 4enoseka», «MeToAbl W3YYeHUS TEeHETUKM
yenoBekar, «I"eHeTnYecKne 3a60/1eBaHNA Ye/T0BeKa.

IIpakTnueckas padora «CocTaB/eHNe N aHaN3 POLOC/IOBHOMN».

Tema 15. Cenrekuusi opraHu3zMoB

[JoMecTrKaLma U cenekumns. 3apoxaeHne cenekummn n 4oMectTukaumn. YyeHme H.
. BaBunoBa 0 LleHTpax MPOMCXOXAEHUA M MHOroo6pasvst Ky/nbTYPHbIX PacTeHW.
Ponb cenekumMn B CO3[4aHMM COPTOB PAcTEHMIN U MOPOA XXUBOTHbLIX. CopT, Mopoaa,



lWTamMmMm. 3aKOH TOMOJIOrMYECKUX PSAAOB B HACNeACTBEHHOM wu3MeHumBocT H. .
BaBuoBa, ero 3HaueHue 419 CefleKLMOHHOM paboThl.

MeToabl CEeNeKUMOHHOM paboTbl. WCKYCCTBEHHbIM OTOOP: MacCOBbIA U
VUHAVBUAYASIbHBIN. Tarnbl KOMOUHALMOHHON cenekuun. cnbiTaHne Npoun3BoauTeNei
no notomcTBy. OT60OpP NO reHOTUMY C NOMOLLIbIO OLIEHKM (heHOTMNa NoToOMCTBa U 0TOOP
Mo reHoTuny ¢ nomoLubto aHanmsa AHK.

ICKYCCTBEHHbI MyTareHe3 Kak MeTof CefleKLMOHHOW paboTbl. PagnaumoHHbIN 1
XUMUYECKNIA MyTareHe3 Kak WCTOUYHMK MyTauuil y KynbTYpPHbIX ()OPM OpraHv3MOB.
crnonb3oBaHe reHOMHOro pefakTMpPOoBaHUA M MeTOAO0B PeKOMOUHaHTHbIX AHK ans
MOIy4YeHNs UICXOLHOI0 MaTepuana 4ns Cenekumm.

MonyyeHne nonunaongos. BHyTpuBnaoBas rmépuamsaumns. bamskopoacTBeHHoe
CKpewuBaHne, WA WHOPUAMHT. HepoaCcTBeHHOe CKpewmBaHue, WU ayTOPUAMHI.
['eTepo3nc n ero npuyuHbl. Kicnonb3oBaHWe reteposuca B cenekumn. OTaanéHHas
rmopuamsaums. [peogoneHne 6ecniogusa MeXBUAOBLIX MOpMAoB. [OCTMXKeHUS
CeNleKL MM PacTeHNIN N XKUBOTHBIX. «3enénas pesonoyusy.

CoxpaHeHne N MN3yyeHWe TeHETUYECKMX PECYPCOB KY/bTYPHbIX PAacTEHUA U KX
AVKUX POANYein AN CO3[4aHWA HOBbIX COPTOB WM TMOPUAOB CeNbCKOXO3ANCTBEHHbIX
KyNbTyp. H3yuyenue, coxpaumenue u YNpagleHue 2eHemudecKumMu pecypcamu
CEeNbCKOXO3AUCNBEHHBIX u npombslCiloeblx HCUBONIHbBIX 6 yeiax YayyuileHusA
cyuecmseyrowux  u CO30aHUSL HOBbIX I’lOpO@, JAUHUL U Kpoccoes, 6 mom ducie cC
NPUMEHEHUEM COBPEMEHHBIX MemO008 HAYYHBIX UCCIe008AHUL, NepedosvlX uodel U
nepcneKmueHsblx MEexXHON02U.

JdemoHcTpanuun

MopTtpetbl: H. W. Basunos, . B. MwuypuH, . [. KapneyeHko, [1. TI.
JlykbaHeHkKo, b. J1. Actaypos, H. bopnoyr, 4. K. benses.

Tabnmubl 1 cXembl: «LIeHTpbl MPOUCXOXKAEHUS M MHOroobpasus KynbTYPHbIX
pacTeHUin», «3aKOH T[OMOJIOTMYECKMX PAAOB B Hac/NeACTBEHHON W3MEHUMBOCTM,
«MeTogpl cenekummn», «OTaanéHHaa rubpuansauns», «MyrareHes».

JlaGopaTopuass padora «l/I3ydyeHVMe COPTOB KyNbTYPHbIX PacTeHWA W MOpof
[AOMALLHUX XXUBOTHBIX».

JlaGopaTopnas padora «/13y4yeHne MeTO40B CENeKLNN PaCTEHNIA».

IpakTuyeckas padora «[1pVBMBKa PaCTEHNA».

Dxckypeusi «KOCHOBHbIE METO/bI U JOCTUXKEHNSA CENEKLMN PACTEHUI N KMBOTHBIX
(Ha CeNeKUMOHHYI0 CTaHUMIO, NIEMEHHYIO (hepMy, COPTOUCHbITATE/IbHbIA Y4YacToK, B
TenIMYHOe X03A1CTBO, B 1abopaTopuio arpoyHUBEPCUTETA N HAYUYHOMO LEHTPA)».

Tema 16. BUOoTeXHO0JI0THsI 1 CHHTEeTHYECKAasl 0M0JI0THs

OO6beKTbl, UCMOMb3yeMble B OBUOTEXHOIOMMU, — KIETOUHbIE U TKaHEBbIE KY/bTYpbl,
MUKPOOPraHun3mbl, MX  XapakTepucTuka. TpagnumnoHHas broTexHonorus:
XnieboneyeHue, nosly4yeHme KNC/TIOMOJIOYHbIX MPOAYKTOB, BUHOAENNe.



Mwukpobuonornyecknii - cuHTe3.  OOBEKTbI  MUKPOOWMONOrMYECKMX  TEXHOOTUIA.
[Mpon3BoACTBO 6efika, aMUHOKMCIOT U BUTAMUHOB.

Co3fiaHe TexXHONOrMM W MHCTPYMEHTOB Lie/IeHANpPaB/fieHHOr0 W3MeHEeHUs U
KOHCTPYMpOBaHUA TeHOMOB C LEeNbH MoyyYeHUs OpraHMsmMoB U UX KOMIMOHEHTOB,
CoAepXKallnx He BCTpeyaroLLmecs B Npupose GMOCUHTETUYECKIME MYTW.

KnetouHas uHxeHepusa. MeTofbl Ky/nbTypbl KIETOK M TKaHell pacTeHUin U
XXMBOTHbIX. KprobaHkn. Comatuyeckas ruopmamsaums 1 coMaTuyecknii aMoproreHes.
cnonb3oBaHWe TraniongoB B CENeKUWWM PacTeHUR. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX AHMUMEN 8 Medm;uﬂe.
cKycCcTBeHHOe OMIOA0TBOPEHNE. PEKOHCTPYKUMS SNLEKIETOK W K/IOHMPOBaHMWe
XMBOTHbIX. MeTof TpaHcnnaHTauuuM Aaep KNeTok. Texwonoeuu 0300posieHus,
KYyJbmusupoeanusl U MUKPOKIIORAJTIbHO2O  PA3MHOMNCEHUA CeNbCKOXO3AUCMBEHHBIX
KY1bmyp.

XpOMOCOMHasA M TeHHas WHXeHepus. WCKYCCTBEHHbIM CUHTE3 TeHa U
KOHCTpyunpoBaHue pekoMbuHaHTHbIX [AHK. Coszoanue mpanceennvix opeanuzmos.
LOCTXKEHNS N MEPCMNEKTMBbI XPOMOCOMHON 1 TEHHON NHXXEHepPUKN. KONOrNYeCcKme v
3TNYeCKMe NPo6/1eMbl FEHHOWN MHXXEHEPUN.

MeauunHckue 6uotexHonorun. lloctreHoMHad undpoBas meauumHa. TLP-
AmnarHocTnka. MeTabo/lOMHbIA aHaNn3, reHOLEHTPUYECKUIA aHa/I3 NPOTeOMa YenoBeka
[/191 OLLeHKM COCTOSIHWA ero 340poBbs. cnonb3oBaHMe CTBO/OBLIX KNeTOK. TapretHas
Tepanus paka. 3D-6MOUHXeHepus [AnA  pa3paboTkM  (PyHAAMEHTa/IbHbIX OCHOB
MeANLMHCKNX TEXHOMOMMI, CO3[4aHUS KOMIMEKCHbIX TKaHei coyeTaHMeM TeXHOMOrui
TPEXMEPHOro  OMOMPUHTMHra M ckaponamMHra  ANd  peweHWs  3agad
MepCoHaNM31POBaHHON MeAVLMHBI.

Co3faHve BeKTOPHbIX BaKUWH C Lenbio 06ecrneyeHnss KOMOMHMPOBAHHOMN 3alLUTl
oT  Bo3byautenein  OPBW,  ycTaHOBMeHVWE  MOJSIEKY/IIPHBIX — MeXaHU3MOB
(hyHKUMOHMpoBaHuA PHK-cofepkaliMx BUPYCOB, BbI3blBalOWMX 0CO60 OMacHble
3a60/1eBaHNA YeNIOBEKA U XMBOTHbIX.

JdemoHcTpanuu

Tabnmubl M cxembl: «lcnosib3oBaHWE MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NpPou3BOACTBE», «KNETOUHAA UHXKEHEPUA», «[ eHHasA MHXKEHepUs».

JlaGopaTopnasi padora «/13yyeHne 06 bEKTOB OUOTEXHONOTUN».

IpakTnueckas padora «l1onyyeHre MOTOYHOKUC/IbIX MPOAYKTOB».

Okekypeusi «buotexHonorMs —  BaHelWwas  Npou3BOAUTENbHas — cuna
COBPEMEHHOCTM (Ha BUOTEXHOOIMYECKOE NPON3BOACTBO)».



11 KJIACC

Tema 1. 3apoxkaeHue W pa3BUTHE HBOJIONMUOHHBIX TMPEACTABJIEHUI B
OMoJI0TUH

JBOMOLUNOHHAA Teopus Y. JapsuHa. Npesnocbiikn BOSHUKHOBEHUS AapBUHU3MA.
JKn3Hb 1 HayyHasa featenbHocTh Y. [apBuHa.

ABmxyuime cunbl 3sontoumMn Bugos no Y. [dapBuHy (BbICOKas WHTEHCUMBHOCTb
pPasMHOXEHUS ~ OpraHM3mMoB,  Hac/NeACTBeHHad  M3MEH4YMBOCTb,  Oopbba  3a
CYLLIeCTBOBaHWE, eCTECTBEHHbIN N MCKYCCTBEHHbIN OTOOP).

OdopmneHne cuHTeTUYeckoi Teopun 3asonounn (CT3). HenTpanbHas Teopus
apontouun. CoBpemeHHast 3BOMIFOLMOHHAS 61oorms. 3HaueHne 3BONKOLNOHHOW Teopumn
B (DOPMUPOBaHUN €CTECTBEHHO-HAYUYHOI KapTUHbI MUpa.

JdemoHcTpanuu

MopTpeTbl: ApuctoTenb, K. JinHHen, XK. B. Jlamapk, 3. X. CeHT-Unep, XK.
Ktobe, Y. fOapeuH, C. C. Yetsepukos, . N. LmanbrayseH, k. XongenH, 4. K.
benses.

Tabnmupl 1 cxembl: «Cuctema Xneoil npupodbl (No K. JIMHHER)», «JlecTHMUa
XMBbIX cyuwecTB (No Jlamapky)», «MexaHn3am (opMMPOBaHUS MPUCMIOCOONEHNIA Y
pacTeHWUin 1 XUBOTHbIX (N0 Jlamapky)», «KapTa-cxema Mmaplupyta nyTeluectsus Y.
[apBuHa», «Haxogku Y. [apsuHa», «®opMbl 60pb0Obl 3a CyLecTBOBaHUe», «I1opob!
rony6eit», «MHoroobpasme KynbTypHbIX (OPM KanycTbl», «[lopodbl AOMaLUHUX
XMBOTHbIX», «Cxema o006pa3oBaHuMA HOBbIX BuAos (no Y. JapsuHy)», «Cxema
COOTHOLLUEHMSI ABVKYLUMX CUM 3BOMKOLMMY», «OCHOBHbIE MOMOXEHWUA CUHTETUYECKON
Teopun 3BOJHOLUN.

Tema 2. MuUKpo3BOIIOLMSA U €€ pe3yJIbTAThI

Monynaumsa Kak aneMeHTapHas eauHuiua 3ssonounn. CoBpeMeHHble MeTOApb
OLEHKN TeHEeTUYECKOro pasHoobpasus W CTPYKTYpbl NONyNsuuin. M3meHeHue
reHooHAa noONynAUMM Kak 3/IeMeHTapHOe 3BOJIOLUMOHHOE  ABMeHME.  3aKOoH
reHeTMYecKoro pasHoeecus K. Xapau, B. BaiH6epra.

AneMeHTapHble hakTopbl (ABMXKYLLME CUMbI) 3BOAKOUMN. MyTaLMOHHbIA NpoLiecc.
KombuHaTMBHas W3MeHUYMBOCTb. [peid TreHOB — Cny4vaiiHble HeHarpaB/eHHble
M3MEHEHMS 4YaCTOT annenein B nonynaumax. 3ddekT ocHosaTens. Ddgexm
6yl’I1bl]lOllH020 cOpIblULKA. CHuorcenue ceHemuyeckoco pa3H006pa3u;z: npudursl U
cneocmeus. llposenenue agpghexkma Opeticha ceno6 6 OONLUIUX U MATLIX NONVIAYUSX.
Mwurpaumn.  Msonauusa  nonynaumi:  reorpagmuyeckasds  (MpoCTpaHCTBEHHas),
buonornyeckas (penpofyKTnsHas).

EcTecTBeHHbIA OTOOP — HanpaBnawWmMin  (aktop  3Bosiouun.  Popmbl
eCTECTBEHHOro  OT6opa:  ABWXYLUMIA,  CTabUIN3MPYHOLLINN, paspbIBatoLLNIA
(an3pynTuBHbIA). TlonoBoi 0T60P. BO3HMKHOBEHME W 3BOMKOUMS  COLMANbHOIO
MOBEAEHWS XXMBOTHbIX.



MpncnocobneHHOCTb  OpraHM3MoB — Kak  pe3yfbTaT  MUKPO3BOJOLMN.
BO3HVMKHOBEHME MPUCMOCOG/IEHNIA Yy OpraHn3MoB. ApoMOopgo3bl M nanoaganTaumm.
[Mpumepbl NPUCNOCOBNEHNIA Y OpPraHM3MOB: MOPMOSIOrMYeckne, (HU3N0IOTNYECKMe,
broxmmnyeckme, noseseHyeckne. OTHOCUTENIBHOCTL MPUCMOCO6/IEHHOCTN OPraH3MOB.

Bug, ero Kkputepum u CTpyKTypa. BwupoobpasoBaHve Kak —pesynbTart
MUKPO3BO/OLUMMN. 30n19Ums — KNHOYEBOWN (hakTop BUA006pazoBaHus. MyTn 1 cnocobsl
B1000pa30BaHUS: annonaTpuyeckoe (reorpacmyeckoe), cYMnaTpuyeckoe
(3Konormnyeckoe), «MrHoBeHHoe» (nonunaonamsaumsa, rmépuamnsaumns). 4aMtensHOCTb
3BOJIFOLMOHHbIX MPOLLECCOB.

MexaHn3Mbl (POPMMPOBaHNS BKUOMOrMYECKOro pasHoobpasms.

Po/Ib 3BOMOLMOHHON 6MoNorMM B paspaboTke Hay4HbIX METOLOB COXpaHeHMs
buopasHoo6pasnsa. MUKPOIBOMIOUMA UK KO3BOMOUMA MapasutoB M UX  XO3SEB.
MexaHn3Mbl (DOPMUPOBAHUSA YCTONUYMBOCTU K aHTUOBUOTMKAM 1 CNOCOObI 60PLOLI C HEiA.

JdemoHcTpanuu

MopTpeTbl: C. C. YeTBepukos, 3. Manp.

Tabnumupl 1 cxeMbl: «MyTauMOHHAsA U3MEHUMBOCTbY, «[10MYyNALUOHHAA CTPYKTYpa
BUga», «CxemMa nposBneHus 3akoHa Xapav—BainiHG6epra», «[BuKylumMe cunbl
3BO/MOUMM»,  «IKOMOTUYECKas  M30M1AUmMa  MONYNAUMA  CeBaHCKOM  hopeni»,
«["eorpatmyeckass M30nA4MsA IMCTBEHHULbI CUOMPCKOA N JIMCTBEHHULbI AaypPCKOW»,
«[MonyNnAUMOHHbIE BOJIHbI YMC/IEHHOCTU XULWHWKOB W HXepPTB», «CXema [AecTBuS
eCTEeCTBEHHOro 0Tbopa», «PopmMbl 60pbObI 3a CyLLeCTBOBaHME», «/HAYCTpUabHbIiA
MenaHmn3m», <«>KuBble MCKOMaeMble», «MOKPOBUTENbLCTBEHHAA OKpacka >XUBOTHbIX»,
«[Mpegynpexpaarollas OKpacka YXMBOTHbIX», «®PU3MONOTNYECKMe — adanTaumm»,
«lMprcnocob6/1eHHOCTbL  OpraHM3MoB WM eé OTHOCUTENbHOCTb», «KpuTepun Buga,
«Buabl-0BoMHUKN», «CTPyKTypa Buaa B npupoae», «Cnocobbl BMAO0OPa30BaHUS»,
«["eorpatmyeckoe BMA00Opa30BaHWE TPEX BULOB flaHAbILWEN», «3DKOMOMMYeCcKoe
B1A000pa3oBaHe BULOB CUHUL», «loannnongbl pacTeHuin», «KanycTHO-peaeyHbIN
rnéepuay.

O6opygoBaHue: repbapun pacTeHWiA, KONNEKUUN HAaCEKOMbIX, 4vydyena nTul, W
3BEpei C npumepamun pas/IMYHbIX MPUCMOCO6NEHNIA, Yydena NTUL U 3BEpein pasHbIX
BNOB, repbapun pacTeHnin 6M3KMX BUAOB, 06pa30BaBLUMXCA Pa3/IMyHbIMU COCO6aMU.

JlaGopaTopHas padora «BblisiBeHMe N3MEHUMBOCTU Y 0COBEN OAHOIO BUAA».

JlaGopaTropHnas paGora «[1p1CrNoCcO6/IEHNA OPraHU3MOB U UX OTHOCUTE/bHasA
LLe/1ecO06pa3HOCTb.

JladopaTopnasi pabora «CpaBHeHMe BUA0B N0 MOP(OIOrMYECKOMY KPUTEPUNIO».

Tema 3. Makpo3BoJironus 4 e€ pe3yabTaThl

MeToabl M3y4eHUs Makpo3BOMOLMK. [1afleOHTONIOTMYECKe METOAbl M3YYeHWUs
aBonroumn. INepexoaHble POPMbI 1 (hnoreHeTUYeCKMe psAabl OpraHnM3MoB.



Buoreorpagpunyeckme MeTofbl U3yyeHUs 3BontoLmn. CpaBHeHMe (nopbl U ayHbl
MaTepuMKoOB M OCTPOBOB. buoreorpadmueckme ob6nact 3emnn. Buibl-sHAEMUKU U
PEeNKTbI.

AMOPUONOrNYECKME W CPaBHUTE/NIbHO-MOP(OIOrMYecKne MeTofdbl  M3y4YeHUs
aBonoUMn. [eHeTUYeCKMe MEeXaHU3Mbl 3BOMKOLMM  OHTOrEHe3a W MNOABNEHUS
3BOJIIOLMOHHbBIX HOBLUECTB. [[OMOMIOTMYHbIE N aHANOTUYHbIE OpraHbl. PyanMeHTapHbIe
opraHbl 1 ataBu3Mbl. MONeKYNSPHO-reHeTUYecKne, GMOXMMUYECKME U MaTeMaTUYeCKune
MeTOoAbl U3y4YeHusa 3Bonouun. [omonornyHole reHbl. COBpPEMEHHbIE  MeTo[bl
MOCTPOEHUS PUIOTEHETUYECKNX [1ePEBbEB.

XPOMOCOMHbIe MyTaLMX 1 3BONOLMA TeHOMOB.

O6Lume 3aKOHOMepHOCTM (NpaBwna) 3BONMKOUNMW. [lpunyun cmenst Gynxyuil.
HeobpatumocTb 3Bontounn. AganTuBHasa pagvaumus. HepaBHOMEpPHOCTb TEMIOB
3BONIOLMMN.

JdemoHcTpanuu

MopTtpeTsl: K. M. bap, A. O. Koanesckuit, ®. Mwonnep, 3. 'eKKenb.

Tabnuubl M cxembl: «@PUNOreHETUYECKUA PAA nowwagn», «ApPXeonTepukcs,
«3Bepo3yodble Allepbl», «CTerouedansl», «PUHUODUTLI», «CeMeHHbIe NanoOPOTHUKIY,
«buoreorpadmyeckme 30Hbl 3emMn», «Apendh KOHTUHEHTOBY», «PeNMKTbI», «HavanbHble
CTagun 3MOPUOHAIBHOTO Pa3BMTUA MO3BOHOUHBIX >XMBOTHBIX», «[ OMOMIOrMYHbIE U
aHa/IOTNYHbIE OpraHbl», «PyaMMeHTbI», «ATaBU3MbI», «XPOMOCOMHbIE HabOpbI
yefoBeka W WKMMnaH3e», «[NaBHble  HanpaBneHus  3agonouun»,  «ObLme
3aKOHOMEPHOCTU 3BOJTHOLUN.

O6opyfoBaH/e:  KOMMEKUMW, Tepbapuun, MYNsHKM  UCKOMAaeMbliX  OCTaTKOB
OpPraHn3MoB, MY/NISXKWU TOMOMOTUYHBLIX, aHaTOTUYHbLIX, PYAUMEHTapHbLIX OPraHoB W
aTaBM3MOB, KOIJTEKLIMN HACEKOMbIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe »KU3HU Ha 3emJie

HayuHble riunoTesbl NPOUCXOXAEHUSA XM3HW Ha 3emsie. ABMOreHes 1 naHcnepMus.
[oHayyHble MpefCcTaBfeHUss O  3apOXKAEHUMM KU3HM  (KpeauuoHu3m). [unnoTesa
MOCTOAHHOIO CamMO3apPOXKAEHUA XU3HU W eé onpoBepXeHue onbiTamn @. Pegu, J1.
CnannaHuaHu, J1. Mactepa. MponcxoxaeHve Xn3Hm n actpobronorus.

OCHOBHble 3Tarnbl HeopraHWyeckoW 3sonitouun. naHeTapHas (reosiormyeckas)
3BOMOUMA. XUMMYeCKas 3BOMOLMS. ABMOreHHbIA CUHTE3 OpraHNMYecknx BELLECTB U3
HeopraHuyecknx. OnblT C. Mwunnepa n . KOpu. O6pas3oBaHuWe MOMMEPOB U3
MOHOMepoB. KoauepsaTtHasa runotesa A. . OnapuHa, runoTesa nepBnuyHOro 6ynboHa
K. XonpaenHa, reHeTuyeckas runotesa . Ménnepa. Pn6osunmebl (T. Uek) 1 runotesa
«Mmupa PHK» Y. 'vnbepta. dopmMumpoBaHne MeMopaH 1 BO3HUKHOBEHMWE MPOTOK/IETKMU.

NcTopua 3emnn M mMeToAbl eé u3yyeHusa. VIcKonaemble opraHm4yeckue OCTaTKMu.
CeoxpoHonorms n eé metodbl. OTHOCUTENbHas W abCOMOTHas TreoXPOHOOrKUA.
['eoxpoHonormnyeckas LWKana: 30Hbl, 3pbl, Nepuoabl, ANOXK.



HayvanbHble 3Tarnbl OpraHM4eckoi 3sonounn. osBneHne v 3BONKOUMA MEPBbIX
KNEeTOK. dBontouna Metabosimama. Bo3HMKHOBEHME NepPBbIX 3KOCUCTeM. COBPEMEHHbIE
MUKPOOHble OMOMNEHKN Kak aHaior nepsBbiX Ha 3emsie coobulectB. CTPOMATONUTDI.
[MpoKapnoThbl U 3yKapuoThl.

[MponcxoxaeHne 3yKapuoT (CMMOMOreHes). JBOJIOLMOHHOE MNPOUCXOXAEHWE
BUPYCOB. MPONCX0OX/AEHNE MHOIOKNETOYHbIX OPraHn3MoB. BO3HMKHOBEHME OCHOBHbIX
rPYnn MHOTOK/IETOYHbIX OpraHu3MOB.

OCHOBHble 3Tarbl 3BOMIIOUMM  BbICLUMX pacTeHMin. OCHOBHble apoMOp(O3bl
pacTeHWi. Bbixo pacTeHWiA Ha cyuly. osiBfeHne CropoBbIX PacTeHUd U 3aBOEBaHME
MMM cyLun. CeMeHHble pacTeHus. MNponCXoXaeHMe LIBETKOBbLIX PACTEHWIA.

OCHOBHble 3Tanbl 3BOMKOLMM  XKMBOTHOrO Mmupa. OCHOBHble apoMOpP03bl
XXMBOTHbIX. BeHAckas hayHa. KeMOpUIACKMIA B3pbIB — NOSABNEHE COBPEMEHHbIX TUMOB.
[MepBble  XxOpAoBble XMBOTHble. JXXM3Hb B BOAe. 3BOMOLUMA  MO3BOHOYHbIX.
MpouncxoxgeHve ampuonii u penTUaniA. MNMPOMCXOXKAEHNe MIEKONUTAKOLWMX U NTUL,
MpuHUMN KAoYeBoro apomoposa. OcBoeHMe 6ecno3BOHOYHBLIMU M MO3BOHOYHLIMU
YXMBOTHBIMM CYLLIW.

Pa3BuTMe XN3HN Ha 3eMsie NO 3paM N Mepurodam: apxei, NPOTepo30i, Naneosoi,
Me30301, KailHO30/. O6Las XapakTepucTuKa KaMmaTta M reo/iormyeckmx MpoLeccos.
[MosBNeHne 1 pacLBeT XapakTepHbIX OpraHuM3MOoB. YT/1e06pa3oBaHue: ero ycrosus u
B/IMSIHME Ha ra3oBblii COCTaB aTMOCepb!.

MaccoBble BbIMUPAHWA — 3KOIOTMYECKMe KPU3UCbl MNpowioro. puynHbl 1
CNeACcTBMA  MacCOBbIX BbIMUPaHWUA. COBPEMEHHbIA  3KOOTUYECKUIA  KPU3WUC, €ro
0cobeHHoCTN. [Mpobnema coxpaHeHNs brnopasHoobpasuns Ha 3eme.

CoBpeMeHHas CuCTemMa OpraHM4yeckoro Mupa. [pyvHLMNbI  KnaccuprKaumm
opraHn3mMoB. OCHOBHble CUCTEMATUYECKME TPYNMbl OPraHN3MoB.

JdemoHcTpanuu

MopTpeTbl: ®. Pean, J1. CnannaHuadu, J1. MMactep, N. . MeuHukos, A. .
OnapuH, k. XongelH, I'. Ménnep, C. Munnep, I'. FOpn.

Tabnmupl 1 cxembl: «Cxema onbita . Peam», «Cxema onbita f1. MNactepa no
N3YYEHNIO CaM03apPOoXKAEHNA XU3H», «Cxema onbiTa C. Munnepa, I'. KOpu», «3Tansl
HEeopraHNMYecKon 3BOMOLUN», «[eOXPOHOMOrNYecKaa LWKana», «HavaibHble 3Tansbl
OpraHMYeckon 3BonoUMK», «Cxema 06pa3oBaHMsA 3YKapuoT MYTEM CUMOMOreHe3a,
«Cuctema >XuBoi npupodbl», «CTpoeHWe BUpyCa», «ApPOMOPJO3bl PaCTEHUIA»,
«PyHMO@UTLI», «OAHOKNETOYHbIE BOAOPOCM», «MHOrFOKNEeTOUHbIE BOAOPOC/N,
«Mxu»,  «[1anopoTHUKU», «[ 0N0CEMEHHbIE pacTeHus», «OpraHbl LUBETKOBbIX
pacTeHuU», «Cxema pasBUTUA >KMBOTHOIO MUpa», «APOMOPYO3bl YKUBOTHBIXY,
«[MMpocTtenwmne», «KuWeYyHONONOCTHbIe», «Il1nockme 4YepBu», «YNEHUCTOHOIMEY,
«Pblbbl», «3eMHOBOAHbIe», «[lpecMmbiKatolmecs», «Tuupbl», «MnekonuTatroLme»,
«Pa3BnUTNE XXU3HWN B apXemncKoi ape», «PasBUTWE XM3HWM B MPOTEPO30OMCKOW 3pe,



«Pa3BUTME XWU3HU B NaNEO30MCKON 3pe», «Pa3BUTUE XKMU3HW B ME3030MCKON 3pe,
«Pa3BUTNE >XM3HM B KaHO30MCKON 3pe», «COBpPEMeHHas CuUcTemMa OpraHuyecKoro
Mupa».

O6opyaoBaHue:  repbapum  pacTeHWA  PasIMYHbIX  OTAENOB,  KOMJIEKUMK
HaceKOMbIX, BflaXHble MNpenapaTbl >XMBOTHbLIX, PaKOBMHbI MOJIIHOCKOB, KOJSINEKLUMM
UTNIOKOXKMX, CKeNeTbl MO3BOHOYHbIX XXMBOTHbIX, Yyyena MTUL, U 3BEPei, KOJNeKLnUm
OKaMeHenocTeld, MNOMe3HbIX  WMCKOMaemblX, MY/ISHKM  OpPraHUYecKMX  OCTaTKOB
OpraHv13mos.

BupryaabHas JgaGopatopHas padora «MofenmposaHue onbiToB Mwunnepa—
FOpn no m3yyeHUto abMOreHHOro CUHTE3a OPraHUYecKUX COeLUHEHWIA B MepPBUYHONA
aTmocepe».

JlaGopaTopnasi padora «/3yyeHne 1 onucaHe NCKONaemblX OCTATKOB APEBHMX
OpraH13moB».

IIpakTuyeckas padora «/13yyeHne 0COBEHHOCTEN CTPOEHUSA PacTeHU pasHbIX
OTAEN0B».

IIpakTuyeckas padora «/3yyeHMe OCOOEHHOCTEN CTPOEHMSA MO3BOHOUHbIX
XXMBOTHbIX.

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Pasfensl 1 3afaym aHTpononorum. Metoabl aHTPOMoNOr N,

CTaHOBNEHME MNPeACTaBEHNA O MNPOUCXOXKAEHWM YesloBeKa. PennrnosHble
B0O33peHusi. COBpeMeHHbIE HayYHble TEOPUN.

CXO[CTBO 4enioBeKa C XXMBOTHbIMU. CUCTEMATMYECKOE MOSIOXKEHNE YesloBeKa.
CBUEeTeNbCTBA CXOACTBA YeI0BEKA C XXMBOTHLIMU: CPaBHUTE/IbHO-MOP(OIOrMYecKue,
ambpuronornyeckme, r3anonoro-bnoxnmmnyeckne, nosegeHveckmne. OTanMUMa YenoBeka
OT XKMBOTHbIX. PAMOX0X/AEHNE N KOMMNEKC CBA3aHHbLIX C HUM MPU3HaKoB. Pa3Butue
FO/I0BHOI0 MO3ra U BTOPOW CUTHA/IbHOW CUCTEMBI.

ABmxyuimne cunbl (hakTopbl) aHTpororeHesa: OWONOrNMYecKne, CoumabHbIe.
CoOTHOLLEHMe BMOIOrMYECKMX U COLMaIbHBIX (PaKTOPOB B aHTPOMOreHese.

OCHOBHble CTaguy aHTpororeHesa. PaHHWe 4enoBekoobpasHble 06e3bsHbI
(MPOKOHCY/bI) N paHHWe MOHIrUAbl — 06LMe NPeaKn YenoBeKoobpasHbIX 06e3bsH U
nofen. ABCTpPasioNUTEKM — [ABYHOrMe Npeakn nogeid. YenoBek yMmenblid, Mepsble
M3roTOBNEHUSA opyauid Tpyaa. YenoBek NPSAMOXOAAWMIA U NepBbIA BbIXOA NHOAEN 3a
npegenbl Agpukun. Yenosek reigensbeprcknii — o6LWmin NpefokK HeaH4epTabCKoro
yefioBEKA W 4YenoBeKa pasyMHOro. YenoBek HeaHAepPTabCKUIA Kak BWf NHOAEN
XO/I0HOT0 KMMmata. Yenosek pa3yMHbI COBPEMEHHOIO TWUMA, AEHUCOBCKUIA YesI0BEK,
OCBOEHVEe KOHTMHEHTOB 3a npegenamun Apuku. MNaneoreHeTKa v naseoreHOMMUKa.

JBO/IIOLMSA COBPEMEHHOIO 4esnioBeka. ECTeCTBeHHbI OTOGOP B MoMynAumsax
yenoBeka. MyTauMOHHbINA Npouecc U nommopgusm. MNonynsynoHHbIe BOMHbI, Apend)
FeHOB, MUTPaLIMA N «3(h(EKT OCHOBATENS» B NONYNALMSX COBPEMEHHOIO Ye/I0BEKa.



Uenoseyeckne pacbl. [loHATMe 0 pace. bonbline pacbl: €eBponeoujHas
(eBpasuiickas), aBCTpano-HerponaHas (3KBaTopuasibHas), MOHrosiongHas (asmaTcko-
amepukaHckas). Bpema ©n nyTu pacceneHus 4enoBeka Mo nnaHete. EAMHCTBO
YesloBEYECKMX pac. HayyHas HecocToATe/IbHOCTb pacusma. [MpucnocobneHHOCTb
yesioBeKa K pasHbIM YC/I0BUAM OKpY»XKatoLLel cpefpbl. BansHue reorpatmyeckoii cpepl
N aperiha reHoB Ha MOPONOrK0 1 (PU3NONOTUIO YeNlIOBEKA.

MexamcumnanHapHble MeTofbl B pr3nyeckoin (6Mo1IorMyeckoin) aHTPonosiornu.
OBO/MOLUMOHHASA aHTPOMO/IONMS M Masie0aHTPOMOONNA  YesIOBEYECKUX  MOMY/ALNIA.
BuocoumanbHble unCCnefoBaHNA MNpUpoAbl 4enoseka. liccnefoBaHve KO3BOHOLMU
B10/I0rMYECKOro 1 COLMaIbHOIO B YE/IOBEKeE.

JemoHCcTpauun

MopTtpeTsl: Y. dapsuH, J1. lukn, A. A. PornHckuid, M. M. Mepacvmos.

Tabnuubl 1 cxembl: «MeToAbl aHTPOMONOrumn», «lONOBHOM MO3r YeoBeKa,
«YenoBekoobpasHble 06e3bsAHbI», «CKeNeT 4YefioBeKa W CKeneT  LUMMMaH3e»,
«PyOVMEHTbI N aTaBu3Mbl», «[BVKYLUME CUMbl aHTPOMOreHe3a», «3BOJIOLMOHHOE
[PEBO YenoBeKa», «ABCTPA/IONUTEK», «UesloBeK yMesblin», «HenoBek NpaMoXoaaLuii»,
«[1eHNCOBCKMIN YenoBek» «HeaHaepTanbLbl», «KpoOMaHbOHLbI», «[1peaKkn YenoBeka,
«3JTarbl 3BO/IOLMMN YeNoBeKa», «Pacbkl YeNoBeKa.

O6opyaoBaHMe: MYNSHKM OKaMeHesnocTei, NpeaMeToB MaTepuaibHOW Ky/bTypbl
NpeaKoB YenoBeka, penpofykuumn (coTtorpadun) KaptuH € MUGONOTUYECKUMU 1
OMGNENCKUMN  CIHOXKETaMU  MPOUCXOXKAEHMS  YenoBeka, (oTorpadum  HaxomdoK
MCKONaeMblX OCTaTKOB Yesi0BeKa, CKesleT Ye/loBeKa, MOJesb Yepena YesioBeka 1 vyepena
LUMMMNaH3e, MOAEeNb KWCTU 4YesioBeKa W KWUCTU LUMMMaH3e, MOLENM Topca NpPeaKoB
yesioBeka.

JlaGopaTopnas pa6ora «l/3yyeHne 0COBGEHHOCTEN CTPOEHUS CKeMeTa YenoBeka,
CBA3aHHbIX C NPAMOX0XAEHNEM>,

IpakTuyeckas padora «/13yyeHre 3KONOrMYECKMX afanTal il YeloBeKa.

Tema 6. Oxosormss — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAJI0PraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpenoii

3apoxXaeHune 1 pa3suTune akonorun B Tpyaax A. N'ymbonbara, K. ®. Pynbe, H. A,
CeBepuoBa, 3. l'ekkena, A. TeHcnu, B. H. Cykauésa. Pa3genbl 1 3agadyn 3KOM0rUN.
CBA3b 3K0/I0MMK C APYrMMIN HayKaMu.

MeToabl akonoruu. [loneBble  HabMO4EHUA. IKCMEPUMEHTbI B 3KOMOTUN:
NpupoAHble 1 flabopatopHble. MogenvpoBaHne B 3Konorun.  MOHUTOPWUHT
OKpY>KatoLLel cpefpl: NOKasbHbIA, PErMOHaIbHbIV U TN06a/bHBbIRA.

3HayeHVe 3KOOrMYECKNX 3HAHUI A1 YesloBeKa. JKOM0rMYecKoe MMPOBO33peHMe
KaKk OCHOBa CBf3e/l u4esioBeyectTBa C Mpupogon. PopmMUpOBaHME 3KOSOMMYECKOi
Ky/NbTYPbl Y 3KOJIOTMYECKOIN rPaMOTHOCTY HaceNeHus.



JlemoHCTpauuu

MopTpeTbl: A. 'ymbosnbar, K. @. Pynbe, H. A. CeBepuos, 3. Nekkenb, A. TeHcnn,
B. H. Cykaués.

Tabnmubl M cxembl: «Pasgenbl 3akonorum», «MeTofbl 3konornm», «Cxema
MOHUTOPMHIa OKPY)KatOLLERN cpesbls.

JlaGopaTopHas padora «/13y4yeHne MeTOL0B 3KOMIOrMUYeCKNX UCCNefoBaHNN».

Tema 7. Opranu3msbl M cpeaa oOMTaAaHUSA

JKonornyeckne (HakTopbl U 3aKOHOMEPHOCTM WX AedcTBMsA. Knaccugukaums
9KOMOrnyecknx (aktopos: abuoTnyeckne, OUOTUYECKME, aHTpoMoreHHble. O6Lime
3aKOHOMEPHOCTW [AeNCTBUA 3KOMormyeckmx aktopos. [pasuno mMuHumyma (K.
LLinpeHrenb, HO. JIbux). TonepaHTHOCTb. IBPUOMOHTHbIE W  CTEHOOBUOHTHbIE
OpraHu3mbl.

AbroTnyeckme aktopbl. CBET Kak 3KOMOrnyeckunii dakrtop. LeincTeme pasHbiX
YYaCTKOB COJIHEYHOIO CrMeKTpa Ha OpraHuM3mbl. JKOMOrMYeckme rpynrbl pacTeHUn u
YXMBOTHbIX MO OTHOLLUEHWNO K cBeTY. CUrHasibHas ponb cBeTa. ®OTONeproan3Mm.

TemnepaTypa KakK 3KOMOrMyeckuin  aktop. [eiicTBue TemnepaTypbl Ha
opraHusmbl. [MONKWUNIOTEPMHbIE M TOMOMNOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE W
CTEHOTEPMHbIE OPraHN3Mbl.

BnaXHOCTb KaK 3KOM0rMyeckuin - haktop. llpucnocobneHnss pacTeHuMin K
noanepXXaHuno BoAHOro 6anaHca. Knaccugukauma pacTeHWid Mo OTHOLLEHUIO K BOZE.
[MpKrCnoco6/1eHNA XXUBOTHBIX K M3MEHEHMIO BOLHOIO pexxuma.

Cpefbl 06UTaHMA OpPraHM3MOB: BOAHAsA, HA3eMHO-BO34YyLUHasd, MOYBEHHAS,
rnybuHHas NoAnoyYBeHHas, BHYTpUoOpraHnsmMmeHHas. ®U3nKo-XxMmMmn4eckme 0Co6eHHOCTU
cpep 06uTaHna opraHn3moB. Mpucnoco61ieHNs OPraHN3MOB K XKN3HW B pasHbIX cpefax.

Buonormnyeckne putmbl. BHewwHMe N BHYTPEHHUE pUTMbl. CYTOUHbIE U FTOANYHbIE
PUTMbI. MPUCNOCO6/1IEHHOCTL OPraHN3MOB K CE30HHbIM U3MEHEHMSIM YCIOBUIA XKN3HM,

YKU3HeHHble (hopMbl OPraHn3moB. [MOHATME O XM3HEHHOWN (opme. YXMU3HEHHbIE
(hopMbl  pacTeHWil: [AepeBbs, KyCTapHWUKM, KYCTapHWUYKWA, MHOrO/IETHWE Tpasbl,
OflHOMeTHNe TpaBbl. YKM3HEHHblEe (OPMbl >XMBOTHbIX: TUAPOOWMOHTLI, FE0BUOHTDI,
a3p0bUnOoHTLI. OCOB6EHHOCTM CTPOEHUS 1 06pasa XKU3HM,

Buotuuyeckne aktopbl. Buabl OGMOTUYECKMX B3aMMOAENCTBUIA: KOHKYpPEeHLMS,
XULWHNYECTBO, CMMOMO3 W ero ¢opmbl. [MapasnTnsm, Koornepauus, MyTyannsw,
KOMMEHCanM3M (KBapTUPaHTCTBO, Haxe6HNYEeCTBO). HeTpodmyeckne B3aumMoaencTBus
(Tonunyeckue, opuyeckue, habpryeckne). 3HadeHne BUOTUYECKMX B3aUMOAENCTBUIA
[01A CYLLeCTBOBaHMSA OPraHM3MOB B cpefe o06utaHud. [pUHLMN  KOHKYPEHTHOrO
NCK/HOYEHMS.

JeMmoHCcTpanumn

Tabnuubl ©  CXeMbl: «3DKo/ornyeckne (aktopbl», «CBETOBOM  CMEKTP»,
«OKOMOTNYECKME TPYMMbl XXMBOTHLIX MO OTHOLUEHMIO K CBETY», «TensiokpoBHbIe



XXUBOTHbIE»,  «XOMOAHOKPOBHbIE  XWBOTHbIE», «®PU3N0ONOrNYECKMe  ajanTaunm
XMBOTHbIX», «Cpeabl  00MUTaHWA  OpraHu3MoB»,  «BWONOrMYeckme  PUTMbI»,
«XKM3HEHHbIE (HOPMbl PacTEHU», «XKM3HEHHbIE (DOPMbl XXUBOTHbLIX», «IKOCUCTEMA
LUMPOKO/IMCTBEHHOIO fleca», «3JKOCUCTEMa XBOMHOro neca», «Llenn nutaHus»,
«XULWHNYeCTBO», «IMapasntnam», «KoHKypeHUns», «Cnmomnos», «KommeHcaim3m».,

O6opyfoBaHuVe: repbapumn pacTeHUA U XXUBOTHbIX, MPUCTIOCO6/IEHHbIX K BNAHUIO
Pa3/IMYHbIX 3KOMOrMYecKnX (hakTopoB, repbapuv CBETOMOOMBLIX, TEHEOOUBLIX U
TEHEBbIHOC/IMBbLIX PacTEHWIA, CBETOMOOMBLIE, TEHENOOMBbIE W  TEHEBbIHOC/VBbIE
KOMHaTHble pacTeHus, repbapum U KOAMEKLMW TennontobmsbIX, 3MMOCTOMKMX,
MOPO30YCTOMUMBBLIX PacTeHW, udyyena MTUL, W 3Bepei, repbapum pacTeHuir,
OTHOCALLMXCS K rurpoutam, Kcepodutam, mesoputam, KOMHaATHbIE pacTeHUs AaHHbIX
rpynmn, KOMNeKUMn XMBOTHbIX, 0OUTaIOWMX B pasHbIX cpeaax, repbapmum v Konnekuum
PacTEHUA M >KMBOTHbIX, 06/afaloWMX YepTamMy MNPUCMIOCO6/IEHHOCTU K CE30HHbIM
N3MEHEHUAM YCNOBUIA XXW3HW, repbapum M KOMNEeKUMWM pPacTeHUA U XKUBOTHBIX
Pa3fINUHbIX XXU3HEHHbIX (POPM, KOMMEKLUMM >KMBOTHbLIX, YYaCTBYHOLUMX B Pas3NYHbIX
BMOTUYECKNX B3aMMOLENCTBUSAX.

JlaGopaTopHas pa6ora «BblsiBNeHVe NpucnocobieHnii opraHn3mMoB K BUSHUIO
CBETa».

JlaGopaTopuas padora «BbIsSiBNeHVE NPUCMOCOGMEHNIA OPraHN3MOB K BNSHUIO
TeMMepaTypbI».

JlaGopaTtopHas paGora «AHAaTOMUYECKME OCOOGEHHOCTM PacTEHUA M3 pasHbIX
MeCT 06UTaHNA.

Tema 8. Ixos10rusi BUA0B ¥ MOMYJISA LU

JKOMIOrMYecKe XapakTepucTukn nonynauuun. Monynauma Kak 6uonorunyeckas
cuctema. Ponmb HeOAHOPOAHOCTM cpefbl, (U3MYeCcKUX 6apbepoB WM 0COBEHHOCTEN
6vonorMn BUAOB B (HOPMMPOBAHUWM MPOCTPAHCTBEHHON CTPYKTYPbl MONYNALUNA.
OCHOBHble nokasatenu NonynAunn: YMCNeHHOCTb, NJIOTHOCTb, BO3pacTHasd 1 nososas
CTPYKTYpa, pOXKAaeMoCTb, NPUPOCT, TEMM POCTa, CMEPTHOCTb, MUTpaLus.

JKosornyeckaa CcTpyktypa nonynaumn. OUeHKa YMCNEHHOCTU Monynauun.
OnHamyka nonynsuumnm - eé  perynauusi. BUOTUYeCKMIn noTeHUMan nonynsyumn.
MogennpoBaHve AnMHaAMUKKA nonynaumn. Kpueble pocTa YUCNEHHOCTM NOMNyNsauuMu.
KpuBble BbDKMBaHUA. Perynsuusi 4MCcneHHOCTM  Nonynsauui:  ponb  (hakTopoB,
3aBUCALLMX U He 3aBUCALLMX OT NIOTHOCTW. DKONOrnyeckme crpareruv sngos (r- n K-
cTparerum).

[MoHATME 06 3KONOrnyeckor Huue suga. MectoobutaHme. MHoromepHas Moaesnb
9KOJIOTMYECKON Huwm k..  XatunmHcoHa. Pa3mepbl  3KONOTMYECKON  HULLIN,
[MoTeHUMaNbHaA U peasin30BaHHAsA HULLIN.

Bug kak cuctema nonynaumi. Apeasbl BULOB. Buibl 1 YX XXM3HEHHbIE CTpaTeruu.
SKOMTOrMYECKNE IKBUBAIEHTDI.



3aKOHOMEPHOCTU MOBEAEHUS U MUTpaLmil XXMBOTHBLIX. buonornyeckme nHeasunn
4y>KepPOLHbIX BUAOB.

JemoHcTpanumn

MopTpeT: OX. . XaTUMHCOH.

Tabmmubl N CXeMbl:  «DKOMOTMYEeCKMe  XapakKTePUCTUKX  MONYNAaLun»,
«[MpocTpaHCTBEHHAs CTPYKTypa Monynsuumy», «Bo3pacTHble nupamuabl NONynsymMms,
«CKOpPOCTb 3acefleHNs MOBEepPXHOCTU 3emMIn pasIMYHbIMU opraHusmMammn», «Mogenb
3KONOrMYecKon HULWK K. V. XaTUMHCOHa».

O6opyaoBaHue: repbapun pacTeHuin, KONNeKLUM XXMBOTHBIX.

JlaGopaTopuas padora «[1p1Crnoco6/1eHNs CEMSIH PaCTEHUI K PacCeNIeHNO.

Tema 9. Ikoj0rus co00MIECTB. IKOJOTHIECKHE CUCTEMBI.

CoobuiectBa opraHusmoB. buoueHo3 1 ero CcTpykTypa. CBsisu  MeXay
opraHu3mamu B 6MOLIEHO3E.

JkocucTtema Kak oTkpbiTad cuctema (A. K. TeHcnn). PyHKUMOHa/IbHbIE 6/10KK
OpraHM3MOB B 3KOCUCTeMe: MPOAYLIEHTbl, KOHCYMeHTbI, pefyueHTbl. Tpoduyeckue
YPOBHW. Tpognyeckme Luenu n cetn. AbnoTnyeckme 6/10KmM akocuctem. MouBbl U Uibl B
akocmucTtemax. KpyroBopoT BeLLECTB M NOTOK 3HEPrnin B 3KOCUCTEME.

OCHOBHbIe MOKa3aTe/In 3KOCUCTeMbl. buomacca M NPoAyKUMA. IKO0rMyeckme
nupamMupl Ynicen, Gruomacchl 1 3HepPrun,

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Duykmyayuu.
HanpaeneHHble 3aKOHOMEpPHble CMeHbl COOOLECTB — CyKueccuun. [lepBUYHbIE U
BTOPUYHbIE CYKLLECCUN N UX MPUYUHBI. AHTPOMOreHHbIE BO3AENCTBUSA Ha CYKLIECCUN.
KnumakcHoe coobuectBo. buopasHoobpasne ¥ MosHOTA KPyroBopoTa BELLECTB —
OCHOBa YCTONYMBOCTU COOOLLIECTB.

[MpupoaHbIe 3KOCUCTEMbI. ODxocucmemsbl 03€p u pek. IKocucmemvl Mopel u
oKeano08. Jxocucmemol myH()p, Jlecoe, cmeneij, nycmuslHb.

AHTPONOreHHbIE 3KOCUCTEeMbl. ArpoakocucTema. ArpougHos3. Pasnnuusa mexay
aHTPOMNOreHHbIMU 1 MPUPOAHBIMU 3KOCUCTEMAMMU.

Ypbo3skocuctembl. OCHOBHbIE KOMMOHEHTLI Yp6o3akocucTem. Mopofckas iopa u
(hayHa. CuWHaHTponu3auusi ropofAckoi dayHbl. Buonornyeckoe u Xo3aMCTBEHHOE
3HayeHne arpoaKocnCTeM 1 ypb0o3aKOCUCTEM.

3aKOHOMEPHOCTU  (hOPMMPOBAHNA OCHOBHbIX B3aVMOLEMCTBMIA OpraHM3MOB B
aKocucTemMax. Porw kackaonozo s¢hgpexma u 8u008-30upuxamopos (Kiouesvix 6U008) 6
@yukyuonuposarnuu 3kocucmem. [1€PEHOC IHEPTUN U BELLECTB MeXAy CMEXHbIMU
aKocucTeMamy. YCTOMYMBOCTb OpPraHU3MoB, MOMyNsAUMiA M 3KOCUCTEM B YC/IOBUSAX
eCTECTBEHHbIX 1 aHTPOMOreHHbIX BO3LENCTBUA.

Mexanuzmol 6030eticmeus 3(18p}Z3H€HI/lIZ PA3HbIX MUNoO6 HA Cy60p261Hu3M€HHOM,
OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBblL IKOJI0cUHECKO2O



HOPpMUPOBAHUSL ~ AHMPONO2eHH020  6030eticmeus.  MeTofonorna  MOHUTOPUHra
€CTECTBEHHbIX M @aHTPOMOreHHbIX 3KOCUCTEM.

JemoHcTpanumn

MopTpeT: A. K. TeHcnn.

Tabnuubl n cxeMbl: «CTPYKTYpa 61oLEeH03a», «9KOCUCTEMA LUMPOKOMCTBEHHOIO
neca», «3JKOCUCTEMA XBOMHOIO neca», «®PyHKLUWMOHaNbHbIE TPYMNMNbl OPraHW3MoB B
aKocucTeme», «KpyroBopoT BeLLECTB B 3KOCUCTeMe», «Llenn nutaHna (nactouLHas,
LETPpUTHasA)», «IKOMOrMYyeckasd nupammga uucen», «3IKOOrnyeckas nupammaa
bromacchbl», «3KOMOrmyeckasa nupammga 3Heprum», «O6pasoBaHne 6010Ta»,
«[lNepBnyHaa cykueccus», «BoccTaHOBMEHWe Jlieca MNoOc/e noXkapa», «3IKOCUCTEMA
03epa», «ArpoueHo3», «KpyrosopoT BewecTB M MOTOK 3HEPrMM B arpoueHo3e»,
«[prmepbl YpO0O3KOCHCTEM.,

O6opyaoBaHue: repbapun pacTeHWin, KOMNeKUMM HACeKOMbIX, Yy4vena nTul u
3Bepent, repbapun KynbTYPHbIX WM OUKOPACTYLUMX PacTeHWI, akBapuym Kak MOfefb
9KOCUCTEMBI.

IIpakTuyeckas padora «/3yyeHune 1 onvcaHne ypo0oaKoCUCTEMbI».

JlaGopaTtopHass paGora «/I3ydyeHWe pasHOOOpasUsd MeNKMX  MOYBEHHbIX
YNIEHUCTOHOMMX B Pa3HbIX 3KOCUCTEMAX».

DKeKypeust «OKCKYpCUs B TUMWYHBIA 6uoreoueHo3 (B AybpaBy, 6GepesHsik,
e/IbHUK, Ha CYX0/10/IbHbIA NN NMOMMEHHBIV Ny, 03ep0, 6010TO)».

DKCKypeusi «IKCKYpCUsi B arposkocucTemy (Ha none wam B TENJUYHOE
XO035ACTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

Buocthepa - obulennaHeTtapHas o6ono4ka 3emnn, rae CYWECTBYeT Wau
CylLlecTBOBasla XW3Hb. Pa3BuTWe npeacTaBneHnini o Guocdepe B Tpygax 3. 3rocca.
YueHvie B. V. BepHagckoro o 6uoctepe. O6nactu 6uochepbl 1 eé cocrtas. XXusoe
BELL,ECTBO Grocdepbl 1 ero yHKUUN.

3aKOHOMEPHOCTN cyLllecTBoBaHUA Buocdepbl. OCO6eHHOCTU Guocdepbl  Kak
rnobanbHOM 3KocMCTeMbl. [MHamuMyeckoe paBHOBecue B 6uocgepe. KpyrosopoThbl
BELLECTB M BMOreoxmmmyeckune uUmknbl (yrnepopa, asora). PUTMUYHOCTL SBNEHWIA B
brocdepe.

30HanbHOCTL Guocdepsl. MNoHATME 0 6romMe. OCHOBHblE GMOMbI CYLUW: TYHAPA,
XBOWMHbIEe neca, CMellaHHble U LUMPOKO/IMCTBEHHbIE fleca, CTeMu, caBaHHbl, MYCTbIHK,
TPONMYecKne neca, BbICOKOropbs. Knmmart, pacTUTENbHBIA U XNBOTHbIA MUP GMOMOB
cyLun.

CTpyKTypa U (hYHKUMSA >KMBbIX CMUCTEM, OLEHKa WX PecypcHOro noTeHuuana u
BrochepHbIX PYHKLUNIA.

JeMmoHCcTpanumn

MopTpeTsbl: B. N. BepHaackuii, 3. 3tocc.



Tabnuupl 1 cxembl: «[eocepbl 3emnm», «KpyroBopoT asoTa B MPUPOAE»,
«KpyrosopoT yrnepoga B npupoge», «KpyroBopoT Kucriopoga B NpUpoae»,
«KpyroBopoT Bofbl B npupoge», «OCHOBHblE OMOMbI CyLIn», «Knnumatmnyeckune nosca
3emnn», «TyHapa», «Tailra», «CMmellaHHbl nec», «LLUMPOKONNCTBEHHbIA NEC,
«CTenb», «CaBaHHa», «[MyCTbIHS», « TPONUYECKMNIA NEC.

O6opynoBaHue: repbapun pacTeHNn pas3HbiX G1IOMOB, KOMMEKLWM XXUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAS Cpeaa

JKONOrnyeckKmne Kpusmncbl U UX NpuynHbl. BosgeiicTBue venoBeka Ha Guocdepy.
3arpssHeHMe BO3fyLUHOM cpedbl. OxpaHa BO3Ayxa. 3arps3HeHWe BOAHOM cpefbl.
OxpaHa BOAHbIX pecypcoB. PaspylieHne nousbl. OxpaHa MNOYBEHHbLIX [PECYPCOB.
3MeHeHWe Kimmara.

AHTPONOreHHOe BO3AEWCTBME HA PACTUTENbHLIA W XKMBOTHbIA Mup. OxpaHa
PacTUTENbHOIO U XXMBOTHOr0 Mupa. OCHOBHbIE MPUHLMMNBI 0XPaHbl Npupoabl. KpacHble
KHUrn. Ocobo oxpaHsiemble NpupoaHble Tepputopumn (OOMT). boTaHMyeckue cafbl 1
300/10TMYeCKUe NapKK.

OCHOBHble MPUHLMMNbI  YCTONYMBOrO Pa3BUTUA YesioBeYecTBa U MPUPOLbI.
PaLmoHasibHOe MPUPOAONOIL30BaHNE M COXPaHeHWe BMONOrMyYecKoro pasHoobpasums
3emnn. O6LLMe 3aKOHOMEPHOCTU rN106abHbIX 3KOIOMMYEeCKUX Kpr3ncos. OCOO6eHHOCTHU
COBPEMEHHOI0 Kpu13unca 1 ero BeposiTHbIe NOC/eACTBUS.

Pa3BnTME MeTOLOB MOHWUTOPWMHIa Pa3BUTUSA OMaCHbIX TEXHOTEHHbIX MPOLIECCOB.
CucmemHnule ucciedosanus nepexooa K pecypcocobepezaroweti U KOHKYpPeHmMoCnocoOHOl
sHepeemuke.  buonocuuecxoe  pazmoobpazue u  ouopecypcvi.  HayuouanvHwie
MH@OpMaL;MOHHble cucmemal, 05601’!6'1146’(1}01/0;1/!6 Oocmyn K qu)opMauuu no COCmMoAHRUIO
omoenbHblx 6u006 u dxocucmem. Ocroenl 3K0p6a6uﬂumauuu sKocuUcmem u cnocovos
O60pbObLL ¢ OUONOBpPedHcOeHUAMU. PexoncmpyKkyus MOpcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabnmubl N CXeMbl: «3arpssHeHne aTMocepbl», «3arpssHeHue rmapoctepbl»,
«3arpsas3HeHne nouBbl», «lapHUKOBbLIA 3(heKT», «OCo0b60 OXpaHsieMble MPUPOAHbIE
TeppuTopUmn», «MOoaenn yrnpasisemoro Mmpa.

O6opyaoBaHue: hoTorpaum OXpaHAeMbIX PacTeHUIn N XKUBOTHbIX KpacHON KHUMK
Poccuiickon ®epepaumn, KpacHoM KHUMM pernoHa.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS TIPOI'PAMMBI 11O
BNOJTIOI N HA YPOBHE CPEAHEIO OBLUEIN O OBPASOBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®rOC COO ycraHaBnMBaeT TpeboBaHMA K  pe3ynbTaTaM  OCBOEHWSA
obydyarowmmmcs  nporpaMMm  cpegHero  obuwero  06pa3oBaHUS:  JIMYHOCTHbIE,
MeTanpeLMeTHbIE U MPeAMETHbIE.

B CTpyKType /MYHOCTHbLIX pe3y/nbTaTOB OCBOEHUS MporpaMMbl Mo 6uonorum
Bbl€/IeHbl CMiefytoLne COCTaB/IAIOLLME: OCO3HaHME O00Yy4aroLMMUCA  POCCUINCKOM
rPaXX4aHCKON MAEHTUYHOCTU — FOTOBHOCTM K Camopas3BUTUIO, CAMOCTOSATE/IbHOCTU U
CaIVIOOI'Ipe,U'efIGHVII'O, Hajludue momusayuu K 06yquV|}0 6|/|Of|0rl/||/|, yeneHanpaeiernHoe
pazeumue BHYTPEHHUX YOEXAEHWI NIMYHOCTM Ha OCHOBE K/OYEBbIX LIEHHOCTEN U
NCTOPUYECKUX TpaguuuiA  pasBUTUS  OMONOTMYECKOr0o 3HaHWS, eomosnocmb U
cnocobrocms 00YYalOLMXCA PYKOBOACTBOBATLCA B CBOeW AeATeNIbHOCTU LeHHOCTHO-
CMbIC/IOBbIMM  YCTaHOBKamu, MPUCYLLUMK CUCTEMe OMOOTMYECKoro ob6pasoBaHus,
Hanuuue npasocosnanus 3KONOTMUYECKOW KYNbTYPbl, cnocobnocmu cmasums UENN W
CTPOUTb XXMU3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI MporpaMMbl Mo 6KON0rMM AOCTUratoTCa B
eIMHCTBE Yy4yeOHOM M  BOCMUTaTE/IbHOW  [AeATeNIbHOCTM B COOTBETCTBUM C
TPaAULNOHHBIMA  POCCUNCKUMU  COLMOKYNbTYPHBIMU, WUCTOPUYECKUMU W [YXOBHO-
HPaBCTBEHHBLIMW LIEHHOCTAMW, MPUHATBIMW B 06LLECTBE MNpaBuiamm UM HOpMamu
MoBefeHNss W CMoCOOCTBYKOT MpoueccaM  CamMOMno3HaHWs, CaMOBOCMUTAHUSA U
camopasBUTUA, Pa3BUTNA BHYTPEHHEN NO3NLMM NMYHOCTK, NAaTPUOTU3MA N YBEXKEHNSA K
3aKOHY W NpaBoMoOpsAKy, YenoBeKy Tpyda W cTaplliemy MOKOJIEHUIO, B3aUMHOIO
YBaKEHUs, OepeXXHOro OTHOLIEHNA K KYNbTYPHOMY Hacieguo W Tpaguuuam
MHOrOHaLUMOHaIbHOro Hapoga Poccuiickoit Pefiepauun, NPUPOLE N OKPY>KaKOLLER
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI y4ebHOro npeamerta «bmonorus» [OMKHbI
OTpaXKaTb  FOTOBHOCTb M CMOCOOHOCTb  0Oy4YalOLMXCH  PYKOBOLCTBOBATLCH
CPOPMMPOBAHHOW  BHYTPEHHEW  MO3ULUMEA  NMYHOCTW, CUCTEMOW  LEHHOCTHbIX
OpUeHTauui, MO3UTUBHBIX BHYTPEHHUX  YOeXAEHUMN, COOTBETCTBYHOLLMX
TPaANUMOHHBIM LIEHHOCTAM POCCUIACKOro O6LLECTBA, pacLLUMPEHNE XKM3HEHHOIO OMbITa
W onblTa [AeATeNIbHOCTM B Mpouecce peasm3aumy  OCHOBHbIX — HarpaB/eHuWi
BOCNUTATE/IbHOIN LeATeNbHOCTW, B TOM YMC/IE B YaCTU:

1) I'Pa’kaIaHCKOI0 BOCIIUTAHUSA:

CPOPMMPOBAHHOCTb TPaXAAHCKON NO3uLMK 06yyatoLerocsd Kak akTMBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOrO O6LLECTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX NpaB M 0083aHHOCTEN, YBaXKEHME 3aKOHa U
NpaBonopsAaKa;



FOTOBHOCTb K COBMECTHOIM TBOPYECKOWN AeATeNbHOCTWU MPU CO3AaHUM YUeBHbIX
MPOEKTOB, PeLLeHNN YYeOHbIX 1 MO3HaBaTe/lbHbIX 3a4ad, BbINOMHEHUN GUONOTNYECKMX
3KCMNEPUMEHTOB;

CMOCOGHOCTbL OMpeaensiTb COOCTBEHHYIO MO3ULMIO MO OTHOLLEHWUIO K AB/IEHWUAM
COBPEMEHHOW XKMN3HU N 0O BACHATL eé;

YMEHMe YUUTbiBaTb B CBOMX [ENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aVIMO/ENCTBMS NIOAEN C PasHbIMU YOEXKAEHUAMMU, KyNbTYPHbIMU LEHHOCTSMA 1
CouManbHbIM NOOXEHNEM;

FOTOBHOCTb K COTPYZAHWYECTBY B MPOLIECCE COBMECTHOrO BbIMO/IHEHNSA YYEOHbIX,
Mo3HaBaTe/IbHbIX W UCC/eA0BaTEIbCKMX 3a4ay, YBOKUTENIbHOTO OTHOLUEHMSI K MHEHUIO
OMMOHEHTOB NPV 06CYXXAEHMM CMOPHbLIX BOMPOCOB GU0/IOMMYECKOr0 COAEPXKaHWS;

FOTOBHOCTb K N'YMaHWUTapHOW U BOMIOHTEPCKOW AeATENbHOCTY;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

ChOpMUPOBAHHOCTb POCCUNCKOM TPaXXAaHCKOW WAEHTUYHOCTU, NaTPUOTU3MA,
YBa@KEHUSA K CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTW nepes PoAMHONM, ropaocTy 3a
CBOM Kpaii, CBOK PoauHy, CBOW $3bIK W Ky/nbTypy, MPOLLIOE W HacTosLiee
MHOTOHaLMOHaIbHOro Hapoa Poccuu;

LLEHHOCTHOE OTHOLLEHWE K MNPUPOAHOMY Hacneamto U NamMATHUKaM Npupogsl,
[OCTVKeHMAM Poccum B HayKe, UCKYCCTBE, CMOPTe, TEXHOMOTUAX, TPYAE;

CMOCO6HOCTbL OLIEHMBATbL BKaf POCCUMCKMX YYEHBLIX B CTAHOB/IEHME W pa3BUTUE
61oNorMM, NOHUMaHUA 3HaYeHNs BGMONOrMM B MO3HAHWM 3aKOHOB NPUPOAbI, B YXXWU3HU
yesioBeKa M COBPEMEHHOIO O6LLECTBa;

naeHas YOeXAEHHOCTb, TOTOBHOCTb K CHAYXeHMo U 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHMe AyXO0BHbIX LIEHHOCTEN POCCUIACKOr0 Hapoaa;

ChOpPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCOGHOCTb  OLEHMBATb CUTYyaUMO W MNPUHUMAaTb OCO3HAHHblE peLUeHus,
OPUEHTUPYSCb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHMe NNYHOro BKN1ada B MOCTPOEHME YCTOMNYMBOrO 6y AyLLero;

OTBETCTBEHHOE OTHOLUEHME K CBOVMM pPOAUTENAM, CO3[aHUI0 CEMbW Ha OCHOBE
OCO3HaHHOI0 MPUHATUSA LLEHHOCTEN CEMENHOM YXM3HU B COOTBETCTBUM C TpaguLmsimu
Hapogzos Poccuu,

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOe OTHOLUEHME K MWpY, BKIOYas 3CTETUKY OblTa, Hay4yHOro W
TEXHNYECKOro TBOPYECTBA, CNOPTa, TPY/Aa, 00LLECTBEHHbIX OTHOLLEHWIA;

MOHVMaHVe 3MOLIMOHAIbHOTO BO3AENCTBMS XXMBOW NPUPOAbLI 1 €€ LLEHHOCTMW;

FOTOBHOCTb K CaMOBbIP&XXEHUIO B pa3HbIX BWAAX WCKYCCTBa, CTPEM/IEHME
MPOSBAATL Ka4yecTBa TBOPYECKON TMYHOCTY;



S) ¢usnyeckoro BocnUTaHHMA, (GOpMUPOBAHMA KYJBTYPHI 3A0POBbS H
IMOIIMOHAJIBHOI'O 6JIaI‘OIIO.]1y‘lI/Iﬂ:

MOHUMaHMe N peanv3auuns 340pPOBOro M 6e3onacHoro obpasa >ku3Hu (340pPoBoe
MUTaHWe, COONIOAEHNE TUTMEHWYECKUX MPaBu/l U HOPM, COalaHCMPOBAHHBIA PEXUM
3aHATUI U OTAbIXa, perynsapHas usnyeckas akTMBHOCTb), 6epeXKHOro, OTBETCTBEHHOIO
M KOMMETEHTHOrO OTHOLUEHUS K COOGCTBEHHOMY (DM3MYECKOMY W TMCUXMYECKOMY
30,0POBbLIO;

MOHVMaHWe LEeHHOCTW NpaBui UHAMBUAYaAIbHOTO U KOJINEKTUBHOIO 6e30MacHoro
MoBeLeHNS B CUTYaLMAX, YTPOXKAOLMX 3L0POBbIO U XXN3HU NOLEN;

0CO3HaHWe MOCMeACTBUIA N HEMNpUATUA BPeAHbIX MpUBbIYeK (YNnoTpebreHus
a/IKOro/isi, HAPKOTUKOB, KyPEHNS);

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTb K TPYAY, 0CO3HaHWe LLEHHOCT MacTepCcTBa, TPYLONt00ME;

FOTOBHOCTb K aKTUBHON [AeATe/IbHOCTU TEXHOJIOTMYECKON W COoumabHOWA
HanpaBfeHHOCTW, CMOCOOGHOCTb WHULMUPOBATb, MaHMPOBAaTb W CaMOCTOATE/IbHO
BbINO/HATH TaKyto AeATENIbHOCTb;

MHTEPEC K pa3N4yHbIM cdepam MPOGECCUOHANIBHOW  AeATENIbHOCTU, YMeHue
COoBepLLUaTb 0CO3HaHHbIN BbIGOP OyayLlein npodeccnm U peann3oBbiBaTb COOCTBEHHbIE
YXU3HEHHbIE MaHbl;

FOTOBHOCTb U CNOCOBHOCTL K 06pa30BaHNI0 M CaMO0bpa3oBaHM0 Ha NPOTAXKEHNUN
BCEN XXWN3HW;

7) IK0JIOTrH4eCKOr0 BOCIIMTAHUSA:

3KO/IOrMYeCKH LienecoobpasHoe OTHOLLEHME K NMPUPOAE KaK UCTOYHWNKY XKU3HW Ha
3eMsie, OCHOBe €€ CyLLeCTBOBaHWS;

MOBbLILIEHNE  YPOBHSI  3KOMIOTMYECKOM  Ky/bTypbl:  MPUOGpETEHWe  OnbiTa
NNaHMPOBaHMS NOCTYNKOB N OLEHKM UX BO3MOXHbIX MOCMEACTBUIA ANS OKPY>KaHOLLIEN
cpeapl;

0CO3HaHMe rno6afbHOro XxapakTepa 3KOMOrMYEeCKUX npobnem un nyTen UXx
PeLLEHNS;

CMOCOGHOCTb MCMOMb30BaTh NPUOBPETAEMbIE MPU U3YYEHUN BUONOTMN 3HAHWSA W
YMEHUSA NPY PeLLeHnn NpobemM, CBA3aHHbIX C paLyOHaIbHbIM NPUPOAONO0/b30BaHNEM
(cobnogeHne npasun  NOBeAeHMS B MPUPOAE, HanpPaB/leHHbIX Ha COXpaHeHue
PaBHOBECKS B 3KOCUCTEMAX, OXPaHy BUO0B, 3KOCUCTEM, bruocdepbl);

aKTVBHOE HENpUATVE AENCTBUIA, MPUHOCAWMX BPEeA OKPY>KatoLleli NPUPOAHON
cpefle, yMeHue MpOrHo3MpoBatb He6MaronpuATHbIE 3KOMOTUYECKUe MOCNeACTBUS
npeanpUHMMaEMbIX AeNCTBUI 1 NPeaoTBpaLLaTh MX;

Ha/IMumMe pPasBUTOrO 3KOIOMMYECKOTO MbILLIMEHWS, 3KOMOMMYECKOW KYNbTYpbl,
onbiTa [eATesIbHOCTU 3KO/IOMMYECKO HanpaBfeHHOCTW, YMEHUS PYKOBOACTBOBATbLCS



MW B MO3HaBaTe/IbHOM, KOMMYHWKATMBHON M COLMA/IbHON MpPaKTUKe, FOTOBHOCTU K
y4acTuo B MPaKTUYECKOW AeATeNbHOCTU 3KOI0MMYeCKO HarnpaB/ieHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

ChopMMPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO
pasBUTUA HaykKn W OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Auanore KynbTyp,
CMoCco6CTBYHOLLEr0 0CO3HAHMIO CBOEr0 MecTa B MOMMNKY/IbTYPHOM MUPE;

COBEpPLLEHCTBOBAHNE A3bIKOBOM W 4MTaTe/IbCKOWM Ky/MbTypbl KaK CpeacTsa
B3aVIMOLENCTBMS MeXAY NMOAbMI U NMO3HAHWUSA MUPa;

MOHVMaHVe Crneunugukn  6UoNoTMM  Kak  Hayku, OCO3HaHWA eé ponv B
(hopMMPOBaHNM  PaLMOHA/IBHOTO  HayYHOr0  MbIW/IEHNS, CO34aHWW  LIeNIOCTHOMO
NPefACTaB/leHUss 00 OKpYXKaloWem Mupe Kak O eAMHCTBE MPUpOoAbl, 4YenoBeka U
obLllecTBa, B MO3HAHUWM MPUPOAHbLIX 3aKOHOMEPHOCTEA W  pelleHUn npobem
COXpaHeHUs NPUPOLHOr0 paBHOBECUS;

YyOEXAEHHOCTb B 3HAYMMOCTWU OGMONOTUN N1 COBPEMEHHON LMBUIU3ALMUNA:
obecrneyeHNss HOBOrO YPOBHA pPasBUTUA MeAUUMHbI, CO3[aHMe MepPCreKTUBHbIX
OMOTEXHONOIIA, CMOCOOHbLIX pellaTh PecypcHble MpPo6/eMbl Pa3BUTUA YesloBeYeCTBa,
noucka nyTeil BbIXoAa W3 r106asibHbIX 3KOMOTMYECKMX npobnem u obecneveHus
nepexoga K YCTOWYMBOMY Pa3BUTUIO, paLMOHa/IbHOMY WCMOMb30BAHUIO MPUPOAHBIX
PECYpCcoB 1 (hOPMMPOBAHMIO HOBbIX CTAHAAPTOB XW3HMW;

3aMHTEPECOBaAHHOCTb B MOMYYeHUM BUONOrMYECKUX 3HAHUIA B LIENSIX MOBbILIEHMS
06LLeN KynbTypbl, €CTECTBEHHO-Hay4YHOW rpamMOTHOCTW, KaK COCTaBHOW 4acTu
(hYHKUMOHaNIbHOMW  FPaMOTHOCTM  06y4aromuxcsl, (OopMUPYEMOI MpU  U3YUeHUU
oronoruu;

MOHVMaHMEe CYLHOCTU METOAO0B MO3HAHWSA, WCMO/b3YeMbIX B €CTECTBEHHbIX
HayKaX, CroCOBHOCTM UCMO/b30BaTh MOyYaeMble 3HaHUSA A4S aHa/IM3a U 06bACHEHUS
ABNEHNI OKPY>XKatoLWero Mupa 1 npoucxofsawmx B HEM W3MEHeHWW, YMeHue faenatb
000CHOBaHHbIe 3aK/HYEHMS Ha OCHOBE Hay4yHbIX (PaKTOB M UMEHLLMXCA OaHHbIX C
LIeNbH0 MOTyYeHUs JOCTOBEPHbIX BbIBOLOB;

CMOCOBGHOCTb  CaMOCTOSTE/IbHO  UCMOMb30BaTb  OMONMOrMYECKMe 3HaHWUA A1
peLleHnst Npobem B peasbHbIX XXU3HEHHbIX CUTYaLUsIX;

OCO3HaHWe LEHHOCTW Hay4yHOW [OeATeNIbHOCTWM, T[OTOBHOCTb OCYLUECTB/SATh
MPOEKTHYIO U UCCIEA0BATENIbCKYO AeATeIbHOCTb UHANBUAYA/TLHO W B TPYINeE;

FOTOBHOCTb U CMOCOBHOCTL K HEMpepbIBHOMY 06pa3oBaHuIO 1 CaM006pa30BaHuto,
K aKTUBHOMY MOJ/Ty4YEHMIO HOBbIX 3HaHWI N0 GMOOrUN B COOTBETCTBUM C XKMU3HEHHLIMU
NOTPe6HOCTAMM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI Yy4yeOHOro npeameTa «buonorusa»
BK/HOYAKOT:  3HauMMble AN (POPMUPOBAHUS  MUPOBO33PEHUS  0OYYaKOLLMXCS



MeXaucumMnavHapHble (MeXMpeaMeTHble) O06LLeHay4Hble TMOHATUSA, OTpaxaroLme
LLeIOCTHOCTb  HAY4YHOM KapTWMHbI  MUpa U CNeuuMpuKy MeTOOB  MO3HaHWS,
NCMOJIb3yeMbIX B E€CTECTBEHHbIX HayKax (BELLeCTBO, 3Heprus, sBeHue, NpoLecc,
CUCTEMa, Hay4Hbld (haKT, NPUHUMN, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccnefoBaHve, Hab/loAeHWe, U3MepPeHue, 3KCMEPUMEHT U [pYyrue); YHUBEpCasbHble
yyebHble  aeiicTBMA  (NO3HaBaTe/lbHble,  KOMMYHWKATVBHbIE,  PErynsaTuBHbIE),
obecneumnBaroLie (HOPMUPOBaHME (YHKLMOHAIbHOM TPaMOTHOCTU U COLMaSIbHOW
KOMMEeTEHLMN 06YyYaroLmMXcs; CrnoCOOHOCTb 00Yy4aroLmMXCa 1CMOoMb30BaTb OCBOEHHbIE
MEXANCUMNIIMHAPHbIE, MWPOBO33PEHYECKME 3HAHWA W YHUBepCa/lbHble Y4eOHble
[eNCTBUA B NO3HABATE/IbHOW M COLMaNIbHOM NPaKTUKE.

B pe3ynbtate usyuyeHns GM0M0OrMM Ha YpoBHe CpeAHero obuiero obpasoBaHus y
obyuatoLlerocs OygyT cgopmmpoBaHbl Mo3HaBaTeNlbHblE YHMBEPCA/IbHbIE Y4ebHble
[eACTBUA, KOMMYHUKATVBHbIE YHMBEPCa/IbHbIE Y4YebHble [AENCTBUSA, PerynsaTuBHbIe
YHVBepCa/ibHble YUYebHble AeACTBUSA, COBMECTHAS [eATEIbHOCTb.

MeTanpeMeTHble  pe3y/bTaTbl OCBOEHUS MPOrpaMmMbl  CpeAHero o6Liero
06pa3oBaHuNsA LO/MKHbI OTpaXKarb:

OBJIa)IeHI/Ie YHuBEpCaJlIbHBIMHU y‘leﬁﬂblMl/l IMMO3HABaATCJIbHBIMHA J]GﬁCTBI/IHMPlZ

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOoCTOATE/IbHO (HOPMY/IMPOBATb M aKTyaiM3mpoBaTb Npo6semMy, paccMaTpmBaThb
€€ BCECTOPOHHE;

MCMO/b30BaTh NPW OCBOEHUWN 3HAHWIA NPUEMBI TOTMYECKOr0 MbILWIEHUS (aHan3a,
CUHTe3a, CpaBHEHUs,  Knaccuukauun,  0006LLEHMS),  pacKpbiBaTb  CMbIC/
BMONOrNYeCKUX NOHATUI (BbIAENATb UX XapaKTepHble MPU3HaKK, YCTaHaBNMBaTb CBA3M
C APYTUMU NMOHATUAMM);

onpefenaTb Uenn [OeATeNbHOCTM, 3afaBasi napaMeTpbl W KPUTEPUU  UX
[AOCTUDKEHMS, COOTHOCUTL pe3y/bTaTbl AeSATe/IbHOCTM C MOCTaBNEHHbIMU LENAMM;

MCNONb30BaTb BMONOrMYecKMe MOHATUA ANA OObACHEHUS (HaKTOB W ABMEHWI
XXMBOW Npupoabl;

CTPOUTL NIOrMYecKmne paccyxaeHns (MHAYKTUBHbIE, AefyKTUBHbIE, MO aHanornm),
BbISIBNATb  3aKOHOMEPHOCTU W MPOTUBOPEYMS B PacCMaTpMBaEMbIX — ABMEHUSAX,
(hopMynMpoBaThb BbIBO/bI U 3aK/THOYEHNS;

MPUMEHATb CXEMHO-MOJe/IbHble CPeAcTBa A1 MPeACTaBeHUs CYLLEeCTBEHHbIX
CBSI3€/1 N OTHOLLUEHWUI B U3y4aeMblX BMONOrMYECKMX 06bEKTAX, & TaKXKe NPOTUBOPEUNIA
Pa3HOro Poja, BbISIBMEHHbIX B Pa3/IMUYHbIX MHOPMALMOHHBLIX MCTOUYHMKAX;

paspabatbiBaTb MJaH peLleHns npobsiembl C YYETOM aHaM3a MMEHOLLMXCS
MaTepuaibHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTVBLI B [eATE/IbHOCTb, OLEHMBAaTb COOTBETCTBME pe3y/bTaToB
LLeNIIM, OLLEHMBATbL PUCKW NMOCNEACTBUN AeATENbHOCTY;



KOOPAMHNPOBATb W BbIMNOMHATL PaboTy B YCMOBUSAX PeasibHOro, BUPTYa/lbHOIrO U
KOMOUHMPOBaHHOTO B3aIMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLSIEHWNE MPU PELLEHNN XXN3HEHHbIX NPOo6eM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE IeHCTBHS:

B/lafleTb HaBblkaMW Y4ebOHO-MCCNeaoBaTeNlbCKOM U MPOEKTHON [AeATeIbHOCTH,
HaBblKaMK paspeLLeHns npobsieM, CNOCOOHOCTLIO M FTOTOBHOCTBLIO K CAMOCTOSTE/TbHOMY
MOMCKY METOJOB peLleHus MpPaKTUYecKMX 3adad, MPUMEHEHUIO Pa3/IMyHbIX MeTO0B
MO3HaHWS;

MCNONb30BaTh Pas/iNyHble BUAbl AEeATE/IbHOCTU MO MOSYYEHUO HOBOrO 3HaHUS,
ero MHTepnpeTaummn, NpeobpasoBaHNIO N NMPUMEHEHNIO B YUYeOHbIX CUTYauusax, B TOM
yuncne NPy Co34aHNM Y4eOHbIX U coUmanbHbIX NPOEKTOB;

(hopMUpPOBaTb HayYHbIA TUM MbIWIEHNSA, BMageTb Hay4yHON TePMUHONOIUEN,
K/THOYEBLIMU NMOHATUAMU U METOLAMU;

CTaBUTb W  opMynMpoBaTb COOCTBEHHble 3agauM B 06pa3oBaTe/bHOM
[EeATEeNbHOCTU U XXU3HEHHbIX CUTYaUUsX;

BbISIBNATb MPUYMHHO-CIEACTBEHHbIE CBA3W M aKTya/IM3npoBaThb 3a4ady, BblaBUraThb
rmnoTesy eé peLleHNs, HaX0AWUTb apryMeHTbl A4/1 A0Ka3aTe/IbCTBa CBOUX YTBEPXKAEHWMN,
3a/jaBaTb NapaMeTpbl U KPUTEPUN PELLIEHUS;

aHaM31POoBaTh MOJyYEHHbIE B XOAe PELUeHUs 3afavn pesynbTaTbl, KPUTUYECKN
OLleHMBATb X JOCTOBEPHOCTb, MPOrHO3MPOBATL N3MEHEHME B HOBbLIX YC/IOBUSX;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIA OMbIT;

OCYLLECTB/ATL  Lie/IeHanpaB/ieHHbI  MOMUCK MepeHoca CpeacTs M crnocobos
[eCTBUA B NPOJECCUOHAbHYIO Cpedy;

YMeTb MEPEHOCUTb 3HaHMA B [MO3HaBaTe/lbHYHD W MpPaKTUYecKyt 061acTu
XWN3HeLesATe/IbHOCTY;

YMEeTb UHTErPMPOBaTh 3HaHMSA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBble WAeW, Npeasiaratb OPUTMHANIbHbIE MOAXOAbI W PeLLeHus,
CTaBUTb NPOGEMbI 1 3afa4u, LOMYCKaKOLLME a/lbTEPHATUBHbIE PELLEHUS.

3) paboTa ¢ uHpopmanmeii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX WMCTOYHUKAX MHGopMaumn (TekcTe y4ebHOro
nocobus,  Hay4HO-MONyNsApHOM  fMTepaType,  OMONMOTMYECKMX  CMIOBapsX U
CNpaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax pAaHHbIX, B VIHTepHeTe), aHa/IM3MpoBaThb
MH(OPMAaLMIO Pa3/InyHbIX BUAOB U (hOPM MpPeLCTaB/ieHNsA, KPUTUYECKN OLeHUBATb eé
[AOCTOBEPHOCTb U HEMPOTMBOPEUNBOCTb;

(hopmynMpoBaThb 3anpockl Y MPUMEHATL Pa3INYHbIE METOAbLI NMPU NMOUCKe 1 0TOOpE
O10/10rMYeCKOon MHoPMaLN, HeO6X0AMMOW 415 BbINO/THEHNA Y4ebHbIX 3a4ay;

npuobpetatb  OMbIT  WMCMO/Ib30BAHUA  MH(OPMALNOHHO-KOMMYHWKATUBHbIX
TEXHOJIOTNA, COBEPLLEHCTBOBATL KY/IbTYPY aKTMBHOIO WCMO/Mb30BaHUA Pa3/INYHbIX
MOVCKOBbLIX CUCTEM;



CamMOCTOATE/IbHO BblOMpPaTh ONTMMAa/IbHYO (POPMY MpeACTaBeHNs OO0 MYECKOi
MHopMaLun (CXeMbl, rpadnku, gnarpaMmbl, TabnauLbl, PUCYHKN U ApYroe);

MCMO/Ib30BaTh HayUHbIN A3blK B Ka4eCTBe CpefAcTBa MNpu paboTte ¢ 6MONOrnMYecKoi
MH(opMaLmeid: NPUMEHATb XMMUYECKUe, (PU3NYECKMe UM MaTemaTUYeckume 3Haku U
CUMBOSbI,  hopMynbl,  abbpeBmaTypy,  HOMEHKNatypy,  MWCMosib3oBatb MU
Npeo6pa3oBbIBaTb 3HAKOBO-CUMBO/IMYECKME CPEACTBA HarNsagHOCTH;

B/lafieTb HaBblKaMK pacrno3HaBaHWs W 3alMTbl MHGOpMaLUK, UHPOPMAaLMOHHOWA
6e30MacHOCTY JINYHOCTW.

OBJIaIleHI/Ie YHUBEPCAJIbLHBIMA KOMMYHUKATHUBHBIMHA I[eﬁCTBHHMH:

1) oO1IeHne:

OCYLLIECTB/IATb KOMMYHMKaLMWM BO BCEX C(epax XXM3HW, aKTMBHO Y4acTBOBaTb B
Aananore UAn AUCKYCCumM No CyLLecTBy 06Ccy)Xaaemoint TeMbl (YMeHWe 3aaBaTb BONPOCHI,
BbICKa3blBaTb  CY)KAEHMS  OTHOCWUTE/IbHO  BbIMOSIHEHMS  Mpef/iaraeMor  3aadu,
YUMTbIBaTb MHTEPECHI 1 COrNacoBaHHOCTb MO3ULUMIA APYIMX YYaCTHUKOB Auasiora unu
ANCKYyCCUNn);

pacrno3HaBaTb HeBepbasibHble CpeAcTBa  OOWEHWA, TMOHUMAaTb  3HaYeHue
coumasibHbIX 3HAKOB, MPeAnOCbIIOK BO3HUKHOBEHUA KOHMIMKTHBLIX CUTyauuid, YMeTb
CMAryaTb KOH(/IMKTbI U BECTU NEPEroBopbI;

BMafleTb pas/IMYyHbIMK  crnocobamy O6LEHNA W B3aMMOAENCTBUSA, MOHUMATb
HaMepeHns ApYrux nofei, NposBsTe YBAXKUTENIbHOE OTHOLLEHME K COGeceHNKY U B
KOPPEKTHOW thopMe hopmMynnpoBaTh CBOW BO3PaXKEHUS;

Pa3BEPHYTO W JIOTMYHO M3NnaraTb CBOK TOYKY 3PeHMA C UCMOJSIb30BaHUEM
A3bIKOBbIX CPeCTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMaTb W WCNOMb30BaTh MPEUMyLLLeCTBa KOMaHAHON W  WHAMBUAYaAIbHOW
paboTbl NpW pelleHnun 6uonornyecko npobnembl, 060CHOBbLIBaTL HEOOXOAMMOCTb
MPUMEHEHNS rPYNMNoBbIX DOPM B3aMOLENCTBMS MPW PeELLEHMN YYeOHOW 3afaun;

BblOMpaTb TeMaTMKy W MeTOAbl COBMECTHbIX [eNCTBUMA C Y4ETOM 06LWMX
MHTEPECOB 1 BO3MOXXHOCTE KaXKA0ro YsieHa KONNeKTUBa;

MPUHUMATb Lie/I COBMECTHOMN [eATeIbHOCTK, OPraHn30BbIBaTb M KOOPAMHUPOBATb
[ENCTBUA MO e€ AOCTVIKEHWIO: COCTaBNATb MMaH [eNCTBUIA, pacnpefenatb Ponan C
YUYETOM MHEHUI YYaCTHUKOB, 06CY)XAaTb pe3y/ibTaTbl COBMECTHOI paboThl;

OLeHMBaTb KayecTBO CBOEro BK/afa M KaXAO0ro y4yaCTHWKa KOMaHAbl B OOLLMIA
pe3ynbTart Nno paspaboTaHHbIM KPUTEPUAM;

npegnaratb  HOBble MPOEKTbl, OLEHMBaTb WUAeM C MO3MUUN  HOBU3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOWN 3HAYNMOCTN;

OCYLLIECTB/IATbL MO3UTMBHOE CTpaTernyeckoe NnoBefeHue B Pas3/IMYHbIX CUTyaLUAX,
NPOSAB/IATL TBOPYECTBO N BOOOPaXKEHME, ObITb MHNLMATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€iCTBUSIMM:



1) camoopranu3zanus:

MCNONb30BaTb BMONOTMYECKME 3HAHWNSA A1 BbISIBNIEHNA NPOGIEM U UX PeLLEHNS B
XXMU3HEHHBIX N YYEOHbIX CUTYaLUSAX;

BblOMpaTh Ha OCHOBE GUO/IOMMYECKNX 3HAHWI LieNeBble U CMbIC/IOBbIE YCTAHOBKM B
CBOMX [eCTBUAX U MOCTYMKax No OTHOLUEHWIO K XMBOW Npupoje, CBOEMY 3[0POBbIO U
3[J0POBbIO0 OKPYXKaOLLMX;

CaMOCTOATE/IbHO  OCYLLIECTB/ATL  MO3HaBaTE/IbHYHO  [eATe/IbHOCTb, BbIAB/ATH
Npo6nemMbl, CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3adayun B 06pa30BaTe/IbHOM
[eATeNIbHOCTU U YKMU3HEHHbIX CUTYaUusX;

CaMOCTOATE/IbHO COCTaBNATb M/1aH PelleHns MpobaeMbl C YY4ETOM WMMEHOLLMXCA
PECYpPCOB, COOCTBEHHBLIX BO3MOXHOCTEN N MPeAnoUTEHU;

[aBaTb OLEHKY HOBbIM CUTYyaLWsM;

pacLUMPATbL PaMKK y4eBHOro npegmeTa Ha OCHOBE SIMYHBIX MPeLNOYTEHWIA;

[enaTtb OCO3HaHHbIA BbIOOP, apryMeHTMpOBaTb €ro, 6patb OTBETCTBEHHOCTb 3a
peLleHme;

OLleHMBATb MPUOOPETEHHDIN OMbIT;

CNoco6CTBOBaTb (POPMUPOBAHMIO W NPOSBNEHMIO LLUMPOKOI 3pyAMLUN B PasHbIX
06M1acTsX 3HaHWIA, MOCTOSIHHO MOBbIWATL CBOM 00pa30BaTe/lbHbIA W KYNbTYPHbIIA
YPOBEHb.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb,
OLeHMBaTb COOTBETCTBMNE Pe3y/bTaToB LIENsAM,;

B/lafleTb HaBblKamy MO3HaBaTe/IbHOM peqieKCu Kak 0CO3HaHWSi COBepLLaeMblX
[EeACTBUA M MbICNIUTENbHBLIX NPOLLECCOB, UX Pe3y/NbTaToB U OCHOBAHWIA, NUCMOIb30BaTb
Npurémbl pethnekenMmn AN OLEHKN CUTyaLMK, Bbi6opa BEPHOIO peLLeHus;

YMETb OLIEHMBATb PUCKM 1 CBOEBPEMEHHO MPUHMMATb PELLEHUS MO UX CHUXKEHWIO;

NpUHMMaTb  MOTMBbI W aprymMeHTbl APYyrMx npu aHaiuse pesy/bTaToB
[eATeNIbHOCTY;

3) npuHsTHE CeOsl M IPYTUX:

NpyHMMaTb cebsi, NOHMMas CBOM HeOCTATKM U OCTOMHCTBA;

NpUHMMaTb  MOTVMBbI W aprymMeHTbl [APYyrMx nNpu aHaiu3e pes3ynbTaToB
[eATeNIbHOCTY;

Npu13HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLLINOKW;

pasBMBaThb CNOCOBHOCTL MOHMMATL MUP C MNO3ULMK APYrOro YenoBeka.

IMPEJIMETHBIE PE3YJIBTATHI

MpeaMeTHble  pe3ynbTaTbl  OCBOEHWA  COAepXKaHus  yyebHOro  npegmera
«buonornsa» Ha yrny61éHHOM ypPOBHE OPMEHTUPOBAHbI Ha 0becneyeHne NPognILHOrO
006y4yeHunsa obyvarowmxca oronornn. OHX BKIKOYAKOT: cneuuduyeckne ana ouonorum
Hay4Hble 3HaHWS, YMEeHWUS W Crnocobbl AEWCTBUIA MO OCBOEHWIO, WHTEprpeTauum u



Npeobpa3oBaHMIO 3HAHWI, BUAbI AEATENIbHOCTM MO NOSYYEHUI0 HOBbIX 3HAHUA U KX
MPUMEHEHUNIO B Pa3/IMYHbIX Y4YeOHbIX, @ TaKKe B peasibHbIX YXU3HEHHbIX CUTyauusx.
[MpeaMeTHble pe3ynbTaTbl MPeACTaB/IEHbI NO FOAaM U3YYeHUs.

MpeaMeTHble pe3ynibTaTbl 0OCBOEHUSA y4eOHOro npeameta «bruonorvsa» B 10 knacce
[O/MKHbI OTPaXKaTh:

ChopMMPOBAHHOCTb 3HAHUIA O MeCTe U PO GUONOTMK B CUCTEME ECTECTBEHHbIX
HayK, B (JOpMMPOBaHMM eCTECTBEHHO-HAy4YHON KapTWUHbI MUPa, B MO3HAHUWN 3aKOHOB
NPUPOAblI M pPeLleHnn npobsieM paumoHaIbHOrO MPUPOLOMNO/b30BaHNA, O BK/aje
POCCUNCKMX 1 3apYBeXHbIX YYEHbIX B pa3BuUTUE GBUOMOTUN;

BMafeHne  CUCTEMOM  OMOMOTMYECKMX  3HAHWIA,  KOTOpas  BK/IHOYaer:
OCHoBoOrosiararowpe 61Monornyeckme TepMUHbI U NOHATUS (KM3Hb, KNeTKa, OpraHun3m,
MeTabonM3m, romeocTas, caMoperynsaums, caMoBOCNpPon3BeaeHe, HacneaCTBEHHOCTD,
M3MEHYMBOCTb, POCT M pas3BUTUE), GMonormyeckne Teopum (KnetoyHas Teopus T.
LLIeaHHa, M. LUneigeHa, P. BupxoBa, XpPOMOCOMHasi TeOpusi HacneACTBEHHOCTU T.
MopraHa), yyeHuns (H. 1. BaBunoBa — 0 LeHTpax MHOroo6pasus u npouCXOoXaeHUs
KYNbTYPHbIX PacTeHWUi), 3aKOoHbl (eAMHO06pasns MOTOMKOB MNEPBOro MOKO/EHWS,
paclUenieHns, 4YMCTOTbl rameT, He3aBUCMMOro HacnegosaHusi . MeHpgens,
FOMO/IONMYECKNX PSAOB B HAcNeACTBEHHOW M3MeHumBocTM H. W. Baswnosa),
NPUHUMNLI (KOMNIEMEHTAPHOCTN);

BfafieHNe OCHOBHbIMW MeTOAaMu Hay4yHOro Mo3HaHWs, WCNONb3YeMbIX B
OMOMIOTNYECKMX  WUCCMEAO0BaHMSAX  XMBbIX  00BLEKTOB  (OnucaHue,  U3MepeHue,
HabntoAeHNe, IKCNEPUMEHT);

YMeHVe BbIfEeNATb CYLIECTBEHHbIE MPU3HAKW: BMPYCOB, KNETOK MNPOKapuoT U
3YKapuoT, OAHOK/IETOYHbIX U MHOrOK/ETOUYHbIX OpraHM3MOB, B TOM 4ucie 6akTepui,
rpuboB, PaCTEHWUI, >XMBOTHBLIX U YefloBeKa, CTPOEHWUS OpraHoB WM CUCTEM OpraHoB
pacTeHW, XXMBOTHbIX, YeloBeKa, MPOLLECCOB >KM3HEAEATENbHOCTU, MPOTEKalLWNX B
OpraHmM3max pacTeHWid, XXMBOTHbIX M Ye/loBeKa, GMOOrMYeCcKMX NpPoLEeccoB: obMeHa
BellecTB (MeTabonm3m), rMpeBpalleHnss 3Heprun, OpPOXKeHUs, aBTOTPOHOro U
reTepoTpoyHOro TWUMOB MNUTaHUS, (HOTOCUHTE3a WM XEMOCUHTE3a, MWUTO3a, Mel03a,
rameToreHesa, 3mbpuoreHesa, MOCTIMOPMOHANILHOIO — PasBUTUSA,  Pa3MHOXEHWS,
UHANBNAYaANbHOIO pasBUTMS  opraHm3ma (OHTOreHesa), B3aMMOAEWCTBUSI TEHOB,
reteposunca, MCKyCCTBEHHOro 0T60pa;

YMeHVe YyCTaHaB/IMBaTb B3aMMOCBA3N MeXZAy OpraHovgamuv KIeTKn u  ux
(hYHKUMAMU, CTPOEHMEM KI/IETOK PasHbIX TKaHer 1 UX PYHKUUAMK, MeXAy opraHaMm u
CUCTEMaMM OPraHoOB Y PacTeHWI, XXUBOTHbLIX M YeNoBeka MU UX (DYHKUMAMU, MeXay
CUCTEMaMM OPraHoB N UX (PYHKUMAMKU, MeXay 3Tanamy oOMeHa BeLlecTB, 3Tarnamu
KNIETOYHOIO UMKNA W >KMU3HEHHbIX LUMK/IOB OpPraHM3moB, 3TanamMv 3MOPUMOHa/IbHOIOo
pasBUTKA, FTEHOTUMOM N (PEHOTUMOM, (DEHOTUMNOM U (PaKTopamm cpefbl 06UTaHUS;



YMeHVE BbISBNATb OT/IMUUTE/IbHbIE MPU3HAKA >KMBbLIX CUCTEM, B TOM 4uC/e
PacTeHWI, XXMBOTHbIX 1 Ye/I0BEKa,;

YMeHVEe  WCMOMb30BaTb  COOTBETCTBYHOLIME  apryMeHTbl,  OMOMOrMYECKYHO
TEPMUHONOTNIO U CUMBO/IMKY [NS [OKas3aTeNbCTBa POACTBA OPraHM3MOB pPasHbIX
CUCTEMATUYECKMX TPYN;

yMeHVe pelatb 6MOoNornyeckme 3afauduv, BbISBNATbL MPUYMHHO-CNEACTBEHHbIE
CBSA3W MeXAy WuccnefyeMbiMM OGMONOrMYeCKUMI MpoLeccaMn 1 ABNEHUAMM, [enatb
BbIBOZbI M NMPOrHO3bl HA OCHOBAHWUW MOJTyYEHHbIX Pe3y/bTaToB.;

YMeHWe BbIMOMHATb 1ab0paTOPHbIE U MpaKTuyeckne paboTsl, cobnoAaTh npasuia
npu paboTe ¢ y4ebHbIM 1 TabopPaToOpHLIM 060PYA0BaHMEM;

YMEeHMe BblABUraTb rMnoTesbl, MPOBEPATb UX 3KCMEPUMEHTa/IbHbIMW CPeACTBaMU,
(hopMynnpys Lenb MUCCefoBaHUs, aHaIM3NPOoBaTb MOSyYeHHble pe3ynbTaTbl U Aenatb
BbIBO/bI;

YMeHMEe Yy4yacTBOBaTb B Y4ebGHO-MCCNeAoBaTe/IbCKOM paboTe no 6Guonorum,
3KO/IOTUN 1N MeaMuMHE, NPOBOAMMOM Ha 6a3e LKO/MbHbLIX Hay4HbIX O0OLEeCTB, WU
Ny6ANYHO NPeACcTaBNATL NOMYYeHHbIe Pe3y/bTaTbl Ha YYEHUYECKUX KOH(EPEHLMSAX;

YMEHME OLIEHMBATb 3TUYECKME acreKTbl COBPEMEHHbIX MCCNeA0BaHMn B 06/1aCTy
ovonorum 1 MeguuMHbl  (KNOHMPOBAHWE,  WUCKYCCTBEHHOE  OMJ/I0A40TBOPEHNE,
Harnpas/ieHHOE N3MeHeHVe reHoMa 1 Co34aHue TPaHCTeHHbIX OPraHM3MOB);

YMEHME OCYLLECTBNATb OCO3HaHHbIA BbIGOp Oyayuleit NpPogeccCnoHasIbHOM
[eaTeNbHOCTU B 06/1acT 6uronorum, MeauuMHbl, BMOTEXHOMOMKW, BETepuHapuu,
CeNbCKOro  XO3AICTBA, MULLEBOM MPOMbILWIEHHOCTKW, YrAyonaTb MNO3HaBaTe/bHbIA
MHTEPEC, HanpaBfieHHbIA Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLIEN nNpodeccnn u
NPOAO/MKEHNE  BMONOrMyeckoro  obpasoBaHMs B OpraHuM3auusx  CpefHero
MPOecCOHaIbHOI0 1 BbICLLEro 06pa3oBaHus.

MpeAMeTHble pe3ybTaTbl OCBOEHUS y4ebHOro npeameTa «bruonorus» B 11 knacce
[O/MKHbI OTpaXKarTh:

CPOPMMPOBAHHOCTb 3HaHWIN O MECTe U PO GUONOrNK B CUCTEME €CTECTBEHHbIX
HayK, B (hOpMMpPOBaHWM COBPEMEHHOW €CTECTBEHHO-Hay4YHOW KapTWHbI MWUpa, B
MO3HAHWM 3aKOHOB MPUPOAbl U PELUEHMN 3KOSIOTMYECKMX MNpobiem 4enoBeyecTBa, a
TakKkKe B pelleHUM BOMPOCOB  pauMoHanbHOro  NPUMPOAONONb30BaHUA, U B
(hopMUPOBaAHNM LIeHHOCTHOIrO OTHOLLEHWA K NMPUpPOAe, 00LecTBY, Ye/ioBeKy, O BKIaje
POCCUIACKMX 1 3apYyOEXHbIX YYEHBIX-O6MOMOr0B B Pa3BUTHE BUONOTUU;

YMeHMe BfageTb CUCTEMON OMONMOTMYECKUX 3HaHWWA, KOTopas BK/HOYaeT
ornpefeneHns 1 NOHMMaHWe CyLLHOCTX OCHOBOMO/IaraoLwmx 61Monornyeckux TepMMHOB
M NOHATUIA (BWA, 3KOcUCTeMa, 6uochepa), 6Moornyeckme Teopun (3BONOLMOHHAS
Teopusa Y. JapBuHa, CUHTETMYECKas Teopus agonounn), ydyenus (A. H. CeseproBa — 0
NyTaX W HanpasfeHusx 3sonouun, B.. BepHaackoro — o 6uocgepe), 3aKOHb
(reHeTn4yeckoro pasHoBecusi K. Xapay n B. BaitHbepra, 3apoableBoro cxoacrea K.



M. Bbapa), npasuna (MnuHuMyma HO. JInbuxa, 3KONOrMYECKON MupaMuibl 3HEPTUK),
runoTesbl (runotesa «Mmpa PHK» Y. 'mnbepta);

yMeHVe BNnafleTb OCHOBHbIMW MeTOZaMM Hay4YHOro no3HaHus, UCMONb3YeMbIMU B
BMONOrNYeCKNX UCCNef0BaHMAX XMBbIX 0OEKTOB M 3KOCUCTEM (OMuncaHne, U3MepPeHNe,
HabntofeHe, 3KCNEpPUMEHT), Crnocobamn BbIABMEHMA W OLEHKW aHTPOMOreHHbIX
N3MEHEHWI B MPUPOSE;

YMeHVe BblAeNATb CyL|eCTBEHHbIe MPU3HAaKK: BUAO0B, 6UOreoL,eH030B, 3KOCUCTEM
N 6uochepbl, CTAOUIN3MPYIOLLErO, ABWKYLLErNO M pPa3pblBalOLLEro ecTeCTBEeHHOro
0TOOpa, aInonaTpuMyeckoro 1  CUMNATPUYECKOro  BMAO0OpA30BaHUS,  B/IMSHUSA
ABWKYLLMX CUN 3BOJTKOLMM Ha FreHO(OHA, Monysuum, NpUcnoco61eHHOCTU OpraH3MoB
K cpefe o0buTaHus, YepefoBaHWA Harpas/iEHNA 3BONOLMN, KPYroBopoTa BELLECTB U
MOTOKa 3HEPrum B 3KOCUCTEMAX;

YMEHMe  ycTaHaB/MBaTb  B3aMMOCBA3M  MeXJy Npoueccamy  3BOMOLMM,
ABWKYLLMMW  CUlaMW aHTPOMOreHesa, KOMMOHEHTaMK  pas3/IMYHbIX  3KOCUCTEM W
MPUCMOCO6IEHNAMN K HAM OPraHn3MOB;

yMeHue BbISIB/IATH OT/INYNTENbHbIE MPU3HaKM YXMBbIX CUCTEM,
MPUCNOCOO/IEHHOCTL BWUAOB K Cpede 06UTaHWsA, abUOTUYECKMX W OUOTUYECKUX
KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBA3ei OpPraHn3mMoB B COOOLLECTBAX, aHTPOMOreHHbIX
M3MEHEHWI B 3KOCUCTEMAX CBOE MECTHOCTMU;

YMEHME  WUCMOMb30BaTb  COOTBETCTBYHOLME  apryMeHTbl,  GMOMOrMYecKyto
TEPMUHONOINIO U CUMBOMMKY [NS [OKa3aTeNbCTBa POACTBA OPraHWM3MOB pa3HbIX
CUCTeMaTUYeCKMX Tpynr, B3aMMOCBSA3M OpPraHM3MOB W cpefbl 06WUTaHWsA, eAuHCTBa
4esioBeYecKnx pac, Heob6XoAMMOCTU COXpaHeHUs MHOroobpasus BULOB U 3KOCUCTEM
KaK yC/lI0B/S COCYLLLECTBOBaHUA MPUPOAbI U YeN0BEYeCTBa;

YMeHMe pellaTb 6MONOrnyeckue 3agayvu, BbISBNATbL MPUYMHHO-CNEACTBEHHbIE
CBSI3M MEXAYy WCcCneayeMbIMU 6UONOrMYECKUMI MpoLeccaMn M SBNEHUAMM, [enatb
BbIBOZbI M NMPOrHO3bl HA OCHOBAHWUW MOJTYYEHHbIX Pe3y/bTaToB;

YMeHVe BbINOMHATL 1abopaTopHbIe U NpaKTUYeckue paboTel, Co6M04aTL NpaBua
npu paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYL0BaHNEM;

YMEeHME BblABUraTb MMnoTesbl, MPOBEPATb UX 3KCNEPUMEHTa/IbHbIMI CPeACTBaMMU,
(hopMynunpys Lenb MUCCnefoBaHUs, aHaM3NpPoBaTb MOyYeHHbIE pe3ynbTaTbl U AenaTb
BbIBO/bI;

YMeHMEe Yy4yacTBOBaTb B Y4ebBHO-MCCNeaoBaTeNlbCKoM paboTe no 6Guonorum,
3KO/IOTUN 1N MeauuMHe, MPOBOAMMOM Ha 6a3e LWKOMbHBIX Hay4YHbIX O06LWECTB, WU
Ny6/IMYHO NPeLCTaBNATb NOMYyYeHHbIe Pe3y/ibTaTbl HA YYEHUYECKUX KOH(DEPEHUNSAX;

YMeHVe OLeHMBaTb rMMnoTe3bl U TEOPUN O MPOUCXOXAEHUN XKU3HW, YesioBeKa U
4eslOBEYECKMX pac, O npuyMHax, MOCNeAcTBUAX W crnocobax npefoTBpaLleHus
rnobanbHbIX M3MEHEHWIA B Grochepe;



YMeHVEe OCYLLECTBNATb OCO3HaHHbIN BbIOOp Oyayllen nNpodeccMoHaIbHOM
[eaTeNbHOCT B 06nactv GMOIorMKM, 3KOMOTUK, NPUPOAONOb30BaHNSA, MeAWNLUHBI,
OVMOTEXHONOrMK,  MCUXONOTUN, BETEPUMHAPUKM, CENbCKOr0  XO3AWCTBA, MULLEBOM
MPOMbILINEHHOCTW,  YrNy6naTb  MNO3HaBaTeNbHbIA  WHTEPEC, HanpaBleHHbIA  Ha
0CO3HaHHbIN BbIGOP COOTBETCTBYHOLLEA NPOdeccnn 1 NPOAOC/HKEHNE BUONOrMYECKOro
06pa3oBaHMA B OpraHn3auusax cpefHero NpoMeccroHaIbHOro 1 BbICLLEr0 06pa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB JaexkTpoHHble (uudpoBbie) 00pazoBaTeIbHbIE
Kourpoabuble IIpakTHyeckue
n/n U TeM IPOrpaMMsbI Bceero pecypchl
padoTshI padoThI
1 Buonorua Kak Hayka 1 0.5
YKuBble cncteMbl U UX ) .
2 2 https://yandex.ru/video/preview/5443360935958192080
n3yyeHve
3 Buonorusa KneTku 2 0.5
Xumnyeckas opraHmsaums
4 pranusat 10 0.5 1
K/IETKM
CTtpoeHue 1 yHKUNN ) .
5 P (pyHKL 8 2 https://yandex.ru/video/preview/6741297547981450970
K/ETKM
OO6MeH BeLLecTB U
6 npespaLleHne 3HepPrun B 9 1
K/eTKe
HacnencTtseHHas
7 NHopMaLMs 1 pean3auus 9 0.5
€€ B K/eTKe
8 YKU3HEHHBIN LMK KNETKK 6 1
CTtpoeHuve n yHKu1n
9 P (PyHky 17 05 15
OpraH13mMoB
Pa3mHOXeHWe 1 pa3suTne
10 P 8 15
OpraH13mMoB
"eHeTMKa — HayKa 0
11 HacneACTBEHHOCTU U 2 0.5 https://yandex.ru/video/preview/7892614616765751195
N3MEHYMBOCTM OPraH1M3MoB



https://yandex.ru/video/preview/5443360935958192080
https://yandex.ru/video/preview/6741297547981450970
https://yandex.ru/video/preview/7892614616765751195

12 3aKOHOMepHOCTH 10 05 1
HacnefLCTBEHHOCTU

13 3aKOHOMEPHOCTU 6 L
N3MEHUYNBOCTU

14 "eHeTuKa yenoBeka 3 0.5

15 Cenekums opraH13mMoB 4 1
BuoTtexHonorua u

16 4
CUHTeTMYeCKas buonorus

17 Pe3epBHOe Bpems 1 1

OBLEE KOJIMYECTBO YACOB 102 3 13

Mo NPOrPAMME




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 3apoxXaeHune 1 pasBUTHE 3BOOLMOHHBIX 4
npeAcTaBneHnin B 6uonornm
MUKpO3BOOLMA U e€ pe3ynbTaTbl 14 2
MakpoaBonouma 1 eé pesynbTarhbl 6
4 [MponcxoxaeHe 1 pa3BuUTUE XU3HN Ha 15 15
3emne
5 [MpoucxoXkaeHne YenoBeka — aHTPOMOreHes 10 1
3JKOoM0rvs — Hayka 0 B3aMOOTHOLLIEHNAX
6 OpraHM3mMoB N HaZOPraHN3MeHHbIX CUCTEM 3 0.5
C OKpY>XKatoLLein cpefon
OpraHu3mbl 1 cpefa 0buTaHusA 15
3konorvsa BMA0B 1 NONynsuuii 0.5
3KoNorns coobLLEeCTB. IKONOrNYeCKme
9 . 12 05
CUCTEMBI
10 Buocdepa — rnobasnbHas akocucTema
11 Yenosek 1 oKpy»karoLaa cpega
12 Pe3epBHOe Bpems
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Bronorusa 9 knacc BeefieHNe B 06LLYHO 610N0rnto 1 akonoruno A.A. KaMeHcKuia,
E.A. KpukcyHos, B.B. MNMaceuHuk; M., [poa, 2004r

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru/biblioteka/biologija/type-55?ysclid=Inebm0m1a478317774






